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FOREWORD 

The colorful illustration at the left represents the heart of the 
electromagnetic separation process in operation* This volume tells how 
the huge Eleetromagnetle Plant, containing hundreds of similar separation 
units, vas successfully operated to produce materials for the atomic bomb* 
The period core red in this narrative began in January 1943, spanned a year 
of preparation and almost two years of operation te 1 January 1947* By 
1 October 1946 the major objective of the plant operating organisation had 
been achieved* 

This volume is the last of six volumes describing separate phases 
of the Electromagnetic Project and it is reoomaended that the other volisnes 
be read first, in order to achieve full appreciation of the story of plant 
operation, which was even more colorful than the Illustration* 

The volumes of Book V* Electromagnetic Project, are as follows t 

Volume 1 - General Features 
Volume 2 * Re sear oh 
Volume 3 • Design 
Volume 4 - Silver Program 
Volume 5 - Construction 
Volume 6 - Operation 
The volume is completely referenced and oontains a glossary of technical 
and code terms whioh are designated by an asterisk where they first appear 
in the text* A separate top secret appendix has been prepared to this 
volume in whioh production data, charts and graphs are shown* 

31 August 1947 
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SUMMARY" 

1. Introduction * • In 19l*2* lay specific delegation of the 
President's authority under the War Powers Acts, an Electromagnetic 
Project was authorised to produoe Uranium 2J^. The ultimate purpose 
of the operation of the resulting plant was to produoe the largest 
possible amount of Uranium 235 in the shortest possible time* The 
soope of the epe rations Included the processing, both ohemioally and 
physically, of uranium salts, the recruiting and training of labor, 
development work on the process, the solving of housing and trans- 
portation problems, and the guarding of the secret of the process* 
fhis entire work, as performed by the Operating Contractor, was con- 
trolled by the Die trio t Engineer of the Manhattan Plstriot, through the 
T-12 Operations Office* 

2* Contractual Agreements * - Although Stone and lobster Engineer- 
ing Corporation was originally considered for both operation and 
construction of the project, It soon became apparent that this would 
be too big a job and a separate operating contractor was sought. After 
coma ideration of several companies, Tennessee Eastman Corporation was 
asked to accept this assignment, since it was felt that they had the 
industrial "knowhow" and sufficient technically trained personnel who 
were not already engaged in war work* Following a letter of intent 
drafted on 6 January 19U3* * foraal contract ^Ko* W-7I4AI -eng-23 $ was made 
on 7 June 19U3* This followed the standard War Department oost-plus-a- 
flxed-fee operations contract form, calling for services as a consultant 



regarding, design, engineering, and construction* for recruiting and 
training personnel | for research ard development work on the process; 
and for operation of the various parte of the plant on completion of 
construction, this contract mas modified by J supplements ce the scope 
of the contractor's responsibilities were modified to meet new develop- 
ments of the project. 

5* Mobm^tioxi i - Following the selection of Tennessee Eastman 
Corporation as the operating contractor, it was necessary to be pin 
immediate training of their key personnel in the process and to ini- 
tiate a program for recruiting other able personnel who could be train* 
ed # In order to do this TEC key personnel were sent to Berkeley, 
California, in January 19U5* to receive training In the operation of 
the experimental units which were set up in the University of California 
Sadiatlon Laboratory* fiepresentatlves of the Stone and lobster Engineer- 
ing Corporation, the Meetinghouse Electric and Manufacturing Corporation, 
the General Electric Company and the Arnay were also at Berkeley at this 
time, in order to maintain liaison between research, design, construct- 
ion, operation and fabrication. Training in the chemical operations 
required was also going on at Berkeley, while further experimental opera- 
tions were carried out at Rochester, H«Y* Most of the people who had 
been studying these operations were transferred to the site at the 
Clinton Engineer Works by September I9h3* I>uring this same period a 
drive to obtain the necessary labor for operation of the plant was begun* 
The requirements were estimated to be 2,500 people in February I9k3* 
With the extension of the plant, estimates were increased in May 1914; to 
13,500 and again, in December I9U1, to 25,000* Since it was found im- 
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possible to obtain sufficient technically trained civilian personnel, 
it was necessary to detail teohnioal personnel from both the Army and 
the levy to the operating contractor* In order to train such a large 
group of people, elaaaes were begun, with the help of the U t S. Of floe 
of Education, in Inoxvlllc and In the 1EC Sohool at Oak Ridge, further 
training oontinucd on the development units, the Alpha development units 
being started in August 19k3 the Beta derelopment units in Kovenber 
19ii3« Training in the chemical processes began, with a few runs to 
produce food naterial for the tracks, in October 19 1+3* Following the 
organisation of a procurement section in April 19^2* ¥fts realised that 
this section had a tremendous task and virtually the entire procurement 
aeetlon of the Hols ton Ordnance Works, *hich was operated by ISC, was 
transferred to the Clinton Plant* 

ll. Plant Operation * - In simplest terns f plant operations may 
bo described in seven steps t (a) ehcirdcal preparation of feed material, 
(b) separation in the Alpha or first-stage racetracks, (c) recovery of 
unae pa rated Material for recycling, (d) preparation of partially en- 
riched material for second stage feed, (e) separation In Beta or second 
stage racetracks, (f) recovery of unsepa rated waterial for recycling in 
the eecond stage and, finally, (p) preparation of the final highly con- 
centrated U-2J5 for shipment* 

Initial operations in the Alpha or first stape ehemietry began 
in October I9h$* 'he functions of this department include the prepara- 
tion of ©harpe material, urariur tetrachloride (UClj^) \ry the treatrasnt of 
the orange oxide (TOj), as reoeived from the District, with ear ben tetra- 
chloride (CClj^) and purification of the product by means of a vacuum 
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eubllantlon (a diatillatlon proooee). Since orer 9# 0f the snterlal 
fi to the tracka la not eep* rated but oondeneea on the unit* or remain* 
in the charge bottle, this xntcrlal wust be recovered end reproeeaaed. 
tola la done by washing the wit* and treating the resulting aoid aolu- 
tion with hydrogen peroxide (BpOg), which precipitates uranium peroxide 
(UO^) . This peroxide la filtered off and heated to gico the orange ox- 
ide (U0|) which la treated in the a ana wanner a* the natorUl received 

fro* the Dletrlet* 

Initial raoetraok operation began on 13 I arcane r 19U5, on Alpha 

* 

track 1, but oxtraaoout mtorlals in tho oil oooliag oyoto* mitd 
aborts In the aagnot ooils vhioh forood thoir roswral and roture to 

tha .mnufaoturor for rowladlngo ffco start of Alpha traok 4 t in Jan- 

■ 

t*ry X9Ur» «ado it tht first traok to bog Is oootiauoua opo ration* By 
the end of April there aero four Alpha X tracks la operation* 

the next Alpha track to eone into operation, traok % oat atarted on 
5 i une 19i4*| this track aaa of the four bean hot sovree type, but need 

pi 

the aagnet and tcouub ay a tea aiallar to the fir at four, or Alpha X tracka* 
thla four boaa type unit aaa alee installed la the Alpha XX tracka 6, 
ft 8 and 9, with iaprered aagnete and veouua systems, Traok 6, the firat 
Alpha XX traok to start operation*, began in July 19&, and the other 
three tracka fol lowed la August, toptoaber and October, rcspeetitely. 

■ 

this type unit had nuaoroua dlfflaultles anion had to bo Ironed out* 
Prominent among those was Insulator failure, anion was eliminated by 
heat shielding and the use of Zircon Insulators, by bcTeaber 19&, all 
9 Alpha tracks had reached full operation. The concentration of tola 

* 

produst aaa about 10«7JCU-8J5.- , 



Ihc first Beta racetrack was oompleted In March X9kh $ «o pre- 
liminary operations using the saute feed as the Alpha tracks eould 

profraos of redesign and remodeling was started* On 11 May 19^4 • the 
first tank using Alpha product was started and satisfactory eono^nt ra- 
tion was obtained in the product* In June I9kk 9 Beta track 2 started 
on normal material f and it began using Alpha product as feed in Sep- 
tember lykk* By December 19**U # there were 5 Beta tracks operating 
at capacity* It was decided to oonetruot a fourth Beta building, with 
two additional tracks 9 to bring the total Beta tracks to eight* 

The 8*50 and IU25 plants began to reaoh appreciable production, 
and in February production was high enough to permit feeding their pro- 
duct to the Alpha stage* Material of abore normal U~255 enrichment was 
reo sired In February 19U5 from 8*50, and in March 19U5 from K-25* 

■axlnaa, during on* week In July 19l^« It was expected that pro* 
duet would reaoh • eonoentretion of and another alpha eheaistry 
building for processing this material was started* However, it was 
determined that IS?? could produce material of sufficient concentration 

* 

to bo fod direotly to Bota. Therefore, the use of 8*50 produot as food 

to 1-25 was started, and the use of produot as feed to Alpha was 

stopped in Hay 19l£* Sinoe this* material was received from both S-50 

and 1-25 as uranlut hexafluorlde (UF^), It was necessary to place a step 

In both Alpha and Beta chemistry for the conversion to the orange oxide 

(UOj). By the middle of June 19^5, the first material was fed to Beta 
from K-25* 
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Using tho wore oonoontratod food from I«-25 during Soptoabor, produc- 
tion rose to tho do si rod oonoontration of tt*255 in f inAl product* 

■ 

With dellwy of this a*>re oonoontratod a* to rial from and Japan 
boing oooupiod by Aaorloan troops, tho erdor ns giron mn k Baptowbor to 
oloso down Alpha, 

Tho Bote ohowistiy opo rations folloaod tho sano gonoral sohomo as 
tho Alpha opo rations* Tho food was rooolvod in tho Alpha pookot* And 
had to bo washod out and oonrortod to tho orango oxido (W)j) whloh Jo in ad 
tho notorial boing roeyolod In Bota ohowistry through tho saws proaodurs 
as dosoribod for Alpha shawls* rye ftatohos had to bo kopt avail to stay 
bolow tho *orltioal ***** (wass largo onough to start opontanoous fls- 
a ion of atows)* Diffioulty iss onoountorod with holdup In Bota 



* 

oleo responsible for preparation of the final vnlw tetrafluoride 
for ehlpaerat, efter omening the Beta produot froaa the poekete del irered 

■ 

> 

tho first shipwont of astorial to Los Alamos was Alpha produot* 
These ehlp»ent« eentlBued until 11 May l9itU« the flrft ehlpawnt ef Bete 
product was on 7 June 19bU* 



In erder to aetata in eoatrol of the operetlona, numerous analyses 
end aetay* of Materials were Boeesssry* Also, is order to keep eeoeunt- 
eblllty of the Talueble naterial end to deteradne where losses eere oeour- 
riag, it was nooossary to koop oxtonslvo rooords of tho prooossos. Hush 
study and oral uat ion of thoso rooords holpod in sotting up and wootiag 

V 

produotion oohodulosi 

The aonthly eost ef operation of the pleat, storting et $1,879,000 
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dollar* by the end of l$kh* 
the peak of operation in August 19U5, the wtonthly oporetion eost 

total eott f or operations ms ovor 8J7 alHion AolX»r« inoludiag Gov- 
eraaent obligations, 

* * 

5# Froooss laproroaent the "debugging" and development of pio- 



east equipment which had boon designed without tuf fioient toohnioal lo» 
f emotion was a nejor faotor 1b the euocess of the Pro jeot. the preoess 
Inprovenent group nelntained Hale on with the reaearoh group at Berkeley, 
established operating prooeduree, tested now oqulpnsnt, and studied all 
equlpnsnt and accessories* 

r 

tho development program at the plant, under the Froooss Xnprore~ 
»ent Division* wat begun during the fall of 19U5» ©riglnal nueleus 
of this group was primarily pereonnel who had been working on the 

ing now pereonnel and tasting the equipwent being install*** Beveral 

'S 

* 

epeoial groups were organised, suoh as the Bleotrioal Oroup to study 
oleetrleal olrouits and oontrols, and the Vaeuuv Oroup for work on the 
veouun aye ton* After the start of the Alpha traoks t experimental tanks 
^esro opareted in tho trskoks by the P# Divisisfli* ^ho ^^ovoinpsspnt 
tanks wore used for tooting experimental designs and wuoh effort was 
expanded in solving suoh problems as bushing failure, water leaks* 
Beta souroe units and Beta receivers, the wortt gradually ahiftod from 
•debugging* aotlritios to besio researoh, ouoh as "J* ohanber rwoaereh 
directed toward oost studies* 

* 

^& • JS^«SSyEwL>S2» Boourity* 00*8 sioin tainod ^by ^dsio opo rating oon tree tor 
with the oooporatlon of tho "Mttrio t Soourlty «nd Xntolllgonoo Division* 
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This «8 dona by furnishing employee e wily sufficient information to do 
their jobs, and by lectures and pictures discouraging loose talk and 
ruaors. In connection with those activities, a guard foroe was initiated 
by the District on U Marsh 19U3* This wus taken over by TEC on 1 Ooto- 
bar 19^3 and eventually jk a*xlAum of over 9000 guards and guardottos 
were employed* The protection f rum fire was taken over by TEC on 8 Kov~ 
ember 1&3 . 

7* Auxiliary Services * ~ The operating contractor Maintained a 
Medioal Departnent with Hospital Service on the Area* This group co- 
operated with the Safely Department to study haserds and reduce aocl* 
dents* The safety record obtained was an enviable one* Other ffteil- 
ltles which were provided or partially provided included transportation, 
housing, cafeterias, laundry service and water and power supply* 

^* Organisation . - In order to Maintain contact with Y-12, a 
T-12 Operations Office was naintained by the District* This office 
was headed by the T-12 Operations Officer and was organised on the 
sane plan as TEC f in order to Maintain efficient contact with the ope ren- 
ting contractor* The Y-12 Operations Officer also served as T-12 Unit 
Chief, who was a technical advisor to the District Engineer* Close con- 
tact was Maintained between the Y-12 Operations Office, headed first 
by Major E. Kelley from the beginning of the project to September I9hk $ 
by LU Col* J* R. Ruhoff from September l$kk to Kovcnber I9k)$ Colonel 
0* J. fbrnoy from Sovember 19Ui> to the present date, 1 January I9J+7 ♦ 
Management of TEC was headed by Dr* F. R. Conklin* 
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MANHATTAN DISTRICT HISTORY 
BOOK V - ELEC TRQUA8HE TIC PROJECT 
VOLUME 6 - OPERATION 

SECTION 1 - INTRODUCTION 

Purpos e § - The purpose of the Electromagnetic Project was 
to operate a plant to produce the largest possible amount of eonoen- 
trated uranium 236 In the shortest possible time* The final produc- 
tion rate of the plant exceeded the original goal many MM and the 
percent U-255 in the final was considerably higher than that originally 

A 

planned* 

1*2* Scope* • The soope of operations encompassed the pro oea fl- 
ing in a fabulous chemical and electrical plant , of vast quantities 
of uranium salts, procuring auxiliary raw materials as needed , pro* 
Tiding replacement parts fbr machines which rapidly wore out in the 
process , and gathering the large number of personnel necessary to op- 
erate the plant* Concurrent with operation, continuous research and 
improvement had to be oonduoted, to improve the prooess wherever possible 
in order to operate the plant at the highest possible peak of perform - 
jfanoe* Operation of the Electromagnetic Project (T-12) presented a 
variety of entirely new industrial problems, and work which had been 
recently done on raw materials measured in grams had to be expanded 
to handle tons* The scientists who had been doing the research work 
had to have some 20,000 workers to operate the new plant* Host of these 
workers had to be recruited from a labor market within a radius of ap- 
proximately 500 miles, with Knoxvllle as the center* All these opera- 
tions had to be carried out in the utmost secrecy to preserve the secu- 
rity of the project* 



1-5 • Authorisation* - The authority for the Manhattan District 
to operate the plant ie contained in the same public laws and direc- 
tives -which authorised the desicn and construction* The authorities 
are fully described in Volune 1 of this book* In brief, the District 
authority is based upon specific delegation of the President 1 6 Author- 
ity under the V*ar Powers Acts) upon recoeamendationc contained in the 
approved 17 June 1942/ Report to the President, by Drs# Conant and 



Bush | and by the memorandum dated 17 September 1942, from the Command- 



ing General, Army Service Foroes to Brigadier General L» E# Groves, 

placing him In complete charge of all activities of the Manhattan Dis- 
trict* 

l-4# Adiol ni st rat i on * - As with the other production plants of 
the District, Y-12 plant operation ims controlled by the District 
Office * In order to achieve the most effective results fron all 
facilities, the District Engineer assigned each plant a specific part 
in the operational plan and it then became the responsibility of the 
M2 operations office and the operating contractor to produce the 




quantities and concentrations required* 
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SECTION Z - CONTRACTUAL ARRANGEMENTS 

I 

2-1* Selection of Contractor* 

a* Requirements * - doner* 1 Groves outlined, in :aeetinga 
during December 1942 and January 1943, requirements of an operations 
contractor for the Sleotraxnagnetlo Separation Plant, which included 
primarily industrial "knowhow", and availability of key personnel* 

A 

During preliminary disoussions with officials of Eastman Kodak and 
Tennessee Eastman Corporation General droves stated that he was not 
looking for 11 long beards", but particularly that he wanted operating 
people who could attack the problem from a production standpoint (See 
App* Dl)* 

b* Firms Considered* - The original District plans had 
considered the Stone and Tebster Engineering Corporation for both con* 

( 

struotlon and operation of the project (3ee Vol* 3)* It became quite 
evident that this would be too large a job for any one organisation, 
and as the Stone and Vebster Engineering Corporation urns working on 
design and construct ion it was deolded that a separate operating con* 
traotor should be ohosen*. The General Electric Company, VYestlnghouse 
Electric and Manufacturing Corporation of America, and Tennessee East~ 
^an Corporation were other firms considered* Of these* the first two 
were considered to be occupied on other work to their capacity, and 
they did not have sufficient key personnel to put on the job (See App* 
Dl)* 

o* Selection of Tennessee Eastman Corporation* • During 
December 1912 and January 1943, several meetings were held by General 
Groves and Col* rarshall, District Engineer of the Manhattan District, 
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Sastaan Corporation, and subsequently with Messrs* Lovcjoy, Bargrave, 
^S'Hoojt, S^ilsor , jkud- ^^r* CJJjojpjiejtt of T^^uxiossoo In^ws^fcnnu C^n^j^ora^jlon* 
General Groves impressed upon the* the extreme necessity for eeoreoy, 
mid then outlined the problem* in some detail* The Tennessee Eastman 

tant the project was to the sueoessful prosecution of the war* A letter 
of intent was drafted on 6 January 19U3# mA served as a oontraot until 
7 Jun« 19U3, irtMQ negotiation* for tho formal ••ntmet w»r* •onplotod 
(See App* Dl)* 

• »■ 
fi-2o Provisions ef C on t root * - Contract So* W«*7i4Ql<*eng«25, fel- 

loving the atandard War Department cost-plus-a-fixed-fee Operations Con* 

traot font, provided that the aoope of work of the contractor, Tennessee 

Bast nan Corporation, would ocne under four Titles as follows 1 

- 

*• Consultant Service, Title I * - The contractor would 
provide consultant service regarding the preparation of design, en- 
gineering;, and oonstruetlon of all features of the buildings , and re- 

* 

garding equipment and auxiliary services pertaining to the plant, and 
would review plans in connection with construction work on production 
buildings and equipment* Furthermore, the 0 en tractor mas to consult 

in oonneotion with the plant* A fixed-fee of one dollar was to be paid 
for this service in addition to reimbursement of costs. 

b. Obtaining and Training Personnel, title II . - The eon- 
tractor was to obtain key personnel for the operation of the plant, and 
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was to train eueh pereonnel to that thqy eould obtain experience with 
the process and operations imrolred, and with the admin 1st rati cm of 
the plant* In addition to relsibureement of costs, payment of a fixed* 
faa of ona dollar was epeoif lad, 

e. tesoaroh mud Powolepment« Title III , - tha oontraotor 
would par form or arrange for performance of auoh raaaaroh and derelep~ 
■ant work, for process and product Improvement, as was deemed neeess- 
aiy *r advisable, ao that a final product of iuitabla epeoif iaation 
and quantity aould bo produced* Beimburseamnt of eoets ware to ba 
made for this eerrloe, and a fi*ed~fee of ona dollar paid* 

* 

d. Flant Operation^ %|^lo IV # - tha aon tractor would un~ 
dartaka all preparations necessary for tha operation of tha plants in- 
eluding training of personnel for auoh operation, in addition to tha 
training of key personnel aantionad in Title IX. Upon completion of 
various process buildings, tha oontraotor would undertake to operate 
such build Inge to their waxlmum eapaeity and to tha and of preparing 
a product of desired specification* Beginning with the month of May 
19U3, a fixed-fee of #75,000 was to be paid for oaoh month during the 
tore of the eontraot whan all of the original eeren production unite 
of the plant ware under operation* For oaoh month until the eeren 
production unite were in ope ration, the foe was to be reduced by 
#7*500 for each production unit which had not been in operation dur- 
ing the month (See App. D2) . ' 
2-3. Contract Modifications* 

^mmmmmmm^mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm 

a. general . - As operations progressed, it became apparent 
that certain contingencies, which could not be foreseen in eueh a 
morel enterprise, had arisen, and, etasequently, modifications were 



mde to the original Contract Bo. lUyltfl-ong-SJ, for tht furthoranoe 

« 

af th© war of fort* Thar© wore thrao tush aupplanants, nuabora 1, 3 
and !*» Vogotlatlona for Snpploatnt lunbor g vara longthy, and Ita 

j^r o^'io loiit tt^ra finally Inoorporatad In 6uppiaotant ^P*^* 

* 

*>* *ff»Xo]woata fl and #3 * - Supplanant da tad 15 Aug- 
ust 1943* provided that the eontreotor oeuld eocduot auxiliary eer- 

glnoar Vorka and alaooharo, and that tho panounol onployod in thoaa 

r 

eerrieee, while e«ployee« of the • oat motor, would be wood to foe ill- 
tato tarring tho ontiro Clinton laglnoor Wofkt, wit 11 tha D lot riot 
oould prorido tho aorrloo from othor aouroaa* Tfaaaa portoxmal la- 
oludod oafotorla workora In tha Yownalta Aroa t and othor onployooa^ 
lator aba orb ad by tho todtt^indoroon Conpaxy (800 Rook 1, 1WL# 12 

! 

Control fhollltiaa)« tttpplOoaant #$ da tad 26 Ootobor l$k$ $ nuthorltod 

tha aon trao to r to naka namnant In advajEaOa to inataranaa aarrlara. to 

^^•■api^ ^P*W W ^^*w • ^pr^^ ^v^Bia^pp' oh^^^Ly flta** ^pp^w* ▼ wW#I^^bF ^» VMO^a ^^P* ^■pwo*^t ^f^Ww • ^a^^ * tw n ^F^p7 

at tab Hah gut ran tot funds, to aoouro tho paya*nt to tho oarrlora of 
lot a ot or onponaot oror and abort lnaur an 00 pr ami una, for iuoh in- 
auranoo at would bo raqulrad or approrod by tho Contraotlng Of floor 

L 

(See App. »*,) . 

o. Supplement 4L . • By reoeon of the expansion of the plenty 



BMrillBn hi aada feo emlepra the aeeBe of the «wit*« faw <i work* Tha 

P^» w w ww •» w ^rww Of w war^» ■ w w wJBfw ww*a w ww<a w via • aaw 

f iitod-foo bat La was ohangad aoawnhat from tha original plan to afford 
tha ocn tractor protottlon In oat© tho prooatt # whloh wat at 111 not 
proyod oonplo toljr foaalblo^p ohould not oo®a vp to ot^paototiono ^ha 
arran^amant wado provldod that a flxod-foo of |22 # $00 mat to bo paid 
oaoh month, whathar mny of tho proooaa unltt woro in opt rati on or not f 



and that an additional t7#5°0 would be paid each month for each 
process unit up to a maximum of J unite $ with tU t OOO par month for 
each prooass unit in excess of J. this eupplament also provided for 
the disposition of surplus property by the contractor, with the ap~ 
proval of the contracting officer* The contract further provided 
for assignment, to the contractor, of auoh technical men from the 
Armed Forees as might be obtained by the Manhattan District, to fill 
critical needs in certain of the plant operating divisions (See App # D3) 




SECTIOK 3 ~ MOBILIZATION 

JS222£!i* * Selection of a contractor to operate the T-12 
(electromagnetic) Plant solved only one of the many problems faced 
by the Diet riot. The Tennessee Eastman Corporation had many able 
men within their organisation, and oould get more from the parent 
organisation, Eastman Kodak, but none of these sen had any experi- 
ence with this work, which was coaplctely novel* The key personnel 
had to be trained first, so that they in turn oould instruct those 
«ho were to work under them. Before this personnel oould be trained 

in the various operations, they had to be recruited without being 

m 

given the least hint of rtiat woric thqy would engage in* A procure- 
ment program to insure operation of a plant for which the needs were 
unknown had to be planned. An engineering office had to be forms d 
to study and approve design, as well as to oversee layouts of build- 
ings and disposition of equipment. An organisation eharged with 
debugging* and lap roving equipment was an absolute necessity. And, 
last but pot least, auxiliary facilities of all types had to be pro* 

„ # 

Tided at the site, which in the beginning was a hilly wilderness* 

First Activity * - In January 19^3 # Immediately after the 
TEC had accepted the task of operating the electromagnetic plant, 
certain of the members were taken to Berkeley, California, where the 
University of California was conducting major rosea roh and develop- 
ment work on plant problems, to become acquainted with operation. 
Conferences were held among the Stone and Webster Engineering Cor* 
poration, the General Electrio Company, the Westinghoufee Electric 
and Manufacturing Company, The Radiation Laboratories of the Univer- 
sity of California, the Army ami Tennessee Eastman Corporation* 




At these meetings problem were discussed, ideas for attacking the 
prouleis 'were exchanged, and f lane for a speedy start of operations 
were made* Tennessee Eastxnan set up an office in Berkeley to pro- 
vide first- hr.nd information for key administrative and technical 
personnel, to analyze design, and to study training methods for 
chemical, mechanical, eleotrioal, engineering and process phases of 
operation (See App* Dl)« 

3-3* Training at Berkeley, California* - The Radiation Labora- 
tories turned over two experimental mass spectrograph units known 
as the XA Tanks* to the Tennessee Eastman Corporation so that per- 
sonnel could be^in training and become acquainted with operational 
procedures * The number of personnel at Berkeley grew until it had 
reached a peak of 154 persons who were actually engaged in the new 
work, (See Vol* 2, App* 84). Bi-weekly seminars on phases of the 
work connected with the XA tanks, which proved to be of great help 
in discussing and solving problems, were conducted by the Radiation 
Laboratories* This group worked in Berkeley until September 1943, 
when most of them went on to the Clinton Engineer Works (See App* Dl)* 

5-4* Preliminary Chemical Work * - Vfoen the Tennessee Eastman Cor- 
poration began participating in the project, much of the basic chemical 

■ 

research had been done, but a great deal of work still remained to be 
completed before large-scale preparation and recovery operations could 
be carried out* Some of this work was done at Berkeley, some at the 
Eastman Kodak Laboratories in Rochester, New York, and socio at the 
University of California Agricultural School at Davis (See Vol* 2 Re- 
search)* Apj roxirnately 4000 pounds of feed notorial*, the grey-green 
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salt (UCl^), was prepared at Davie, while activity at Rochester con* 
slsted of experimental work on analytioal procedures, "liquid phase 1 * 
processing (conversion of uranium orange oxide to grey-green salt) 
(See Far* 4-4o), "bulk recovery** (treatment of solutions obtained in 
cleaning units) and sublimation (purification of feed material by 
vacuum distillation). Work continued in these locations until September 
1045, when most of the personnel were transferred to CEW (See App* Dl)* 

3-6* Boston Office » - In February 1945, an office was set up by 
TEC in Boston, to provide closer coordination between the operations 
contractor and the construction contractor 9 the Stone and Webster En* 
gineering Corporation (See Volume 6* Construction)* In Harch 1943, TEC 
was made responsible for coordination of design and work of research 
groups, construction contractors and suppliers* All plant layouts and 
various designs were reviewed at this office until its personnel was 
moved to CET? at the beginning of August 1945 (See App. Dl)* 

5*6« Recruiting Personnel* - 

a* Civilian* - While preliminary work and training of key 
personnel were being carried out, an intensive drive to obtain labor 
was begun (See App A2 ft A18)* During February 1945, the estimate of 
personnel needed for operation of one track was 1,450 people and for 
five tracks, 2,500* Employment offices were set up at various points 
in the country, but considerable difficulty was experienced* Recruiters 
were sent to distant points to interview and hire personnel, but the best 
results were accomplished in nearby Ehoxville (fle e App AB) » The city 
and its environs were found to be a very fruitful area* Through the 
aid of the U*S* Employment Office, a great many were hired, both to 
fill needs of additional personnel and to compensate for turnover 



(See App* A5)* A new estimate, made In May 1944, based on the 
limited operating experience available, raised requirements to almost 
7,000, while a revision on the basis of needs for the extension in* 
creased the number of personnel required to 15,800* In Deoember 1944, 
further estimates were made that 21,000 would be needed by January 1945, 
and that the requirements would increase linearly until 25,000 were 
employed by May 1945 (See App* D4)# A chart showing the TEC organ!* 

sation in September 1945 Is shown in App* A-l* The reoruiting campaign 

TA/s 

continued throughout the period of operation, and costs of the entir e 
program, up to SO Juney 1945, amounted to 54 dollars and 8 cents for 
each of the 44,546 persons hired up to that time (See App* D4)« Charts 
showing the number of plant operating personnel t o tals are shown in 

Appendix A- 5 and A-4* Employee earnings at Y-12 are shown In Appendix 

Ore 

Exhibits A*»10 to A~17 and T-12 wage dividends to employees 4* shown 
in App* A-22* 

b« Military* * During the early period of operation, it 
was also found necessary to take trained chemists and engineers from 
the Army and Navy, and to fill critical posts in the plant operating 
staff from this source* Mavy personnel ware drawn from the men who had 
been commissioned but had previous training as chemists or engineers* 
The Army personnel were chosen from the ranks by the same criteria and 
foraied into a Special Engineer Detachment, which also served to absorb 
returned personnel formerly employed in the District to the work which 
they were trained to perform* Both the Army and Havy personnel reoeived 
service pay as determined by their rank or grade* By August 1945, there 
were 450 Army enlisted men working for TEC. The first three Naval Offi* 
oers reported for duty on 16 March 1944* The number rose to a maximum 
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of 145 by July 1944* Beginning 15 November 1944, the number of offioert 
on duty steadily declined until by 51 December 1945 only seventeen re- 
mained on the roster* Of this nunber, two were detached within a short 
while* The remainder were retained by the District for an indefinite 
period* (See App* D6, 6 and 7j Book I, Vol* 8}* 

5*7* T raining Personnel* * Mth the help of the U* S* Office of 
Education, classes were started to ground the new personnel In TEC 
polieles and further courses were conducted to a o quaint them with the 
work they were to perform (See App* A2)« In keeping with the rigid 
security of the Manhattan District* personnel were given only as much 
information as was needed to carry out their assignments* in some cases, 
the alms of the operations were completely distorted to mislead the workers* 
yet described in such a manner as to keep them careful, alert and effi- 
) cient in performing their duties (See App* Bl)» In the beginning, 

classes were held In Knoxville, utilising the facilities of the Uni- 
versity of Tennessee* Subsequently* classes were conducted at the TEC . 
school in Oak Ridge, and others were conducted in the Y-12 Area* Pre- 
liminary instruction was given to track personnel (cubicle* operators) 
on dummy installations, and the XAX units (Alpha* Development Units) 
In the Y-12 Area were used for training, as were the XBX units (Beta* 
Development Units) as well as the process racetracks* themselves (See 
App* C12 and IS)* To give training and develop technique without losing 
valuable Alpha product, the Beta racetracks were operated for some time 
on normal feed (uranium as found innature) (See Par* 4-6, also see 

* 

App* Dl and 8)* 

5-8* Operation of the Alpha Development Units* - By August 1945, 
) the XAX units were eompleted, and the first run with "innage" was 




started* (The tern *innage" refers to the period in operating a unit 
. during which actual separation of the isotope U-255 from U-2S8 is being 

* ■ - 

accomplished*) The XAX operated with *oold source"* two beam* unite 
such as those used in the Alpha X racetracks (See Par* 4-4d)* This 
work continued for both training and experimentation on Alpha I units 
until December 1943 , when XAX was converted to 4 beam "hot source** 
units to provide operational experience for the Alpha XI units (See 
App* Cll£ and £Sec App« Dl)*> 

S-9* Preliminary Chemistry Operations* • By late May 1946, new 
and larger Vapor Phase equipment (600 pound batches) had been devel- 

and 

opedy A installed and had completely replaced the Liquid Phase process 
for preparing Alpha charge material* The Liquid Phase equipment was 
cleaned, put In a standby condition and waa not used again for Alpha 

However, the Liquid Phase process continued to be used for 
Beta charge material until 1 Anunry 1947, except for a few experi- 
mental batohee* The Primary Recovery Department (charged with clean* 
Ing units as they were removed from the tanks) operated with make -shift 
equlpmsnt but were able to process the XAX units* The Bulk Treatment 
(processing solutions from Primary Recovery) started very slowly, but 
made some runs in December 194S (See App* Dl)« 

5-10* Operation of the Beta Development Units* - During Septem- 
ber and October 194J, plans for the XBX (Beta Development) units and 
the first Beta track building (So* 9204-1), housing tracks 1 and 2, 

were formulated and construction was started on the first Beta track 

3 

building 16 May 194£* Some of the personnel from XAX was transferred 
to XBX, and when the first Beta U unit (emitter*) arrived in November 

) 
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1945, operations were started* Many defects were found in this unit, 
and redesign was deemed necessary. The new design proved satisfactory, 
and the first successful runs were made in XBX during December 1943 
(See App» Dl)* Until February 1944, the development units were used 
primarily for debugging the existing equipment and familiarising per- 
sonnel with Operation! afterward* XBX was used for research and devel- 
opment problems, most of the debugging and all the personnel training 
being transferred to the track building (See App. Dl)# 

5-11 • Procurements - With a view to handling the -varied procure- 
ment problems presented by the task of providing for the needs of Y-12, 
a procurement department was formed in April 1943. Even with the al- 
most total lack of knowledge concerning the replacement requirements 
of the new plant, it was realised that the first procurement organi- 
sation was too small to cope with the problems presented, and almost 
the entire Tennessee Eastman Corporation's Holston Qrdnanoe Works pro* 
ourstnent section was transferred to Clinton (See App. Dl)# Ordering 
of spare parts in proper quantities was virtually impossible since 
no intelligent basis for estimating was available because of the laok 
of operating experlenoe. Thus most estimates were shrewd guesses , a 
prooedure which could not be expected to be very efficient, and in 
many cases proved to be quite erroneous* Early ordering of electri- 
cal supplies proved to be a wise move, but a shortage of spare parts 
for the bins* caused some to be shut/down, and resulted in a oomplete 
shutdown of Alpha track 5 for a short period. Extreiaely rare chemi- 
cals such as samarium, yttrium, rhenium and other rare earths were 
procured in smell quantities for laboratory usee, while other eubstan- 
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oes whioh had previously had very limited commercial application were 
needed in staggeringly large quantities (4000 gallons of liquid ni- 
trogen per week per track, for example). Delicate equipment of all 
types was needed in operation research and analysis) dosimeters, 
measuring the radiations in certain area, were needed to safeguard 
the health of personnel) pfi meters, electrical de rices a*asurlng the 
acidity of solutions, were needed to control chemical phases of the 
work* One of the major procurement problems, on which most of the 
work .was done by the Madison Square Area Office of the District $ was 
obtaining and having processed the natural uranium used by the plant 
(See Book YII}# Uranlwa, as uranium trioxide, for the Alpha process 
was reoeived from 1943 through 24 March 1945 from the Malllnekrodt 
Chemical Company* Of the 506* 238*4 pounds from this company, 8,150 
pounds were received In 1943j 229,915*6 pounds In 1944) and 71,172*9 
pounds in 1945* The Bar shaw^ head cal Company supplied large amounts 
of the chloride in 1944 and 1945* Miscellaneous receipts from U»S»E*D* 
amounted to approximately 48,000 pounds of uranium* Other sources 
brought the total of uranium reoeived for the Alpha Process to 620,240*1 
pounds (See App+ D9)* 
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SECTION 4 - PLANT OPERATION 

4~1. general . - Tlie superb accomplishments of the engineering and 
construction organisation in deliYering a plant theoretically capable 
of separating the required quantities of Uraniun 255 by no means over- 
shadow the work of the plant operations group in forcing the huge un- 
tested mass of buildings, machines and men actually to perform as planned* 
The task of whipping the bugs of equipment failure, low efficiencies and 
losses, with untrained personnel, while surrounded by the dirt and din 
of continuing construction work, was indeed a prodigious task (See App* 
CI* 2 and 4)* 

4-2. Material Flow. - the uranium ores which were processed In 
the plant ware obtained from Mallinokrodt, SFu Pont and Linde (See T#8* 
App* to this voluwe and Vol* 3 Seot. £)• In the simplest terns, the plant 
operation may be described in seven steps i (a) Chemical preparation of 
feed material, (b) Separation in the Alpha or first-stage racetrack*, 
(c) Reoorery of unseparated material for recycling, (d) Preparation of 
partially enriched material for second-stage feed, (e) Separation in the 
Beta or second-stage racetracks, (f ) Roc ornery of unseparated material 
for recycling in the seoond-stage and, finally (g) Preparation of the 
final concentrated U-235 for shipment* 

4*5. First Plant Operation* - Preliminary work having been done 
in fioohester, in California, and at Brown University (See Vols. 2 and 5) 
on preparation of ffced for the racetracks, the first step in production 
was started at the site in October 1943, when a group of chemical workers 
occupied the first-stage chemistry building end began the large scale 
preparation of fefcd irattirial. Frepfcratioi^ were also niade for recoirery 
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of untrapped material In the prooess bins, and for treatment of this 
material to roafee it available for re-use or recycling in the machines 
(See Par* S-9) (See App* Dl)* 

4-4* First gaoetraok Operation. 

a * Alpha traok It - The first Alpha I type raoe track (unit 
consisting of 96 two-beam unite) (See App* C8) wac turned over to the 
Tennessee Eastman Corporation on 18 November 194S (See App* D10)* Op- 

■ 

oration of this traok was taken over by personnel trained on the "Dev- 
elopment Ifaits"* (Sec Par* 8*7) • Processing was hankered by numerous 
difficulties, principally short circuits in the magnet coils, resulting 
in operation of no more than six tanks at any one time* By December , 
all operations in this building were stopped in order to remove magnet 
colls, for reworking by the manufacturer, when the presence of millscale, 
rust and other sediment was found in the oil cooling system* To fore* 
stall such trouble in the future, the cooling oil pipes in this track, 
and in other tracks being built, were torn out for special cleaning 
and for Installation of Individual cooling oil filters for each coll 
(See App* Dll)* During the shut-down period the efforts of the operate 
Ing group were directed at more training and rebuilding of employee 
morale, which had been seriously lowered by the unfortunate beginning* 

b* Alpha Track 2* - Operation began in Traok 2 in January, 
with good results attained almost immediately* First eight and then 
sixteen tanks were temporarily turned over to the kadiation Laboratories 
as test units • During February 1944, the number of personnel employed 
rose to over 8,600 (See App» AS), and the operation of the plant was cost- 
ing about #1,879,000 per month, making the total cost of operation about 
#8,641,000 by the end of February, A discussion of costs will be found 
in Par* 4-27 % however, costs are given here and in ensuing paragraphs 



to Illustrate the growth and magnitude of operations (See App, D8 & 12)* 

o« Alpha Chemical Operations. - During the early period of 
operation* plans for the Alpha Chemical oyole were formulated and they 
reiaained essentially unchanged all through operations, except for con- 
centration of Uranium, £35 in the feed material* The normal material 
to be processed was received as orange~oxide (uranium trloxide, UOg) 
and had to be converted to the volatile greygreen aalt (uranium tetra- 
chloride, VCl^) ** or UiSe in **** unita* The steps necessary for couver- 
elon were reaction with oarbon tetrachloride (C&4) and decomposition* 
by heat t of the resultant intermediate (UC1 5 ) to the grey^green aalt 
(UCl^)* The reaction was carried out at about 150°C and a pressure of 
125 lbs* per square inch maintained for 6 to 7 hours « The product was 
the intermediate (UCl ) with liquid excess carbon tetrachloride (CCl,)* 
The slurry (solid and liquid) was then decanted and oentrlfuged, after 
which, the solid (UCl 5) was transferred to a drier and converted to 
uranium tetrachloride (OCI4) by heating to 350°C in electrically heated 
drums* Purification was accomplished by subliming the grey-green salt 
in high temperature vacuum stills* Later, two processes for the prepar- 
ation of feed material uranium tetrachloride (UCI4) were ■ UB#d in the 
Beta process* The Liquid Phase was carried out somewhat as described 
above and the Vapor Phase was carried out as follows and in such a manner 
that the entire series of reactions takes place in one reactor t The 
uranium peroxide (TO^XHgO), obtained by precipitation from the nitrate 
solution, was dried and calcined to convert the peroxide to the trioxlde 
(UOj)* This In turn was reduced in situ by alcohol to uranium oxide 
(UOg)* A mixture of nitrogen (H^) and oarbon tetrachloride (CCI4) was 
fed into the system and into the uranium oxide/ (UOg)^to convert it to 
uranium tetrachloride (UCli)* tetrachloride was dried and stored for 
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use as feed material in the process * ,u : 

■ * 

> 

Of tho material feu to tho tracks , about 90% remained unvaporlsed 
and was left either in the charge bottles or was condensed around the 
M-»end f liners 9 bins, and the E-»end outside the receiver pockets, without 
being enriched* This material was recovered from the track units, when 
removed from servicing, with water and steam and such mechanical washing, 
scraping, brushing ana vacuum cleaning as tseemed necessary* The mater* 
lal (unused and contaminated uranium tetrachloride called n gunk tt ) was 



put in solution with nitric acid, filtered to remove undissolved solids, 
concentrated and separated by an organic solvent such as Carbitolj 
washed, precipitated as uranium peroxide (UO^XHgO) which was converted 
to uranium tetrachloride (UCI4), which again re-entered the cycle as 
feed material. To give some idea of the magnitude of the recycle as 
compared with production, the following figures are of interest! In 
the Alpha cycle, through 9 beptcaiber/1945, the date on which Alpha 
chemistry was disbanded, the ratio of U-236 that had been separated 

from the grey green salt (UCl.) fed into the tracks, was 1 to 5,826 

4 

(i>ee App. C26, 29, 80, 31, 52, also see App* D15, 14 & 15)* 

di Operation of all Four Alpha I Tracks # - During March 1944 f 
Track 1 was again put into operation and Track 3 was started, although 
some trouble was experienced in the latter because of short-olrouitay 
within the magnet coils* Operation was not siaooth because of continued 
shifting anci training of personnel on the production units, and diffi- 
culties with the units themselves* On 14 April 1944, Iraok 4 started 
producing and by the end of the month all four Alpha I tracks, which 
are of the two beam type (See Vol* 3, Design) were contributing equally 

to production* Continued recruiting of personnel had brought tho number 
employed at the end of April to over 11,000 (See App* AS), of which* 



5 # 800 wore engaged in actual plant operation while the rest were work- 
ing on engineering and services, administration or procurement, or were 
being trained (See App« D17 & 1$)* 

For the first few months of operations it must hare seemed to 
everyone concerned that the plant would never operate properly* Bach of 
the thousands of workers was beset by countless problems and troubles 
which were no sooner settled than new ones appeared* There were over 
2*000 eleetrioal troubles a month on each of the tracks} receiver p octets 
could not be oleaned, because uranium alloyed with the stainless steel} 
chemical equipment broke downi bins had to be shut down* because of tem- 
porary shortages of spare parte and because equipment which did not fuse- 

tlon as designed had to be modernised or replaced* 

e# Shinioent to Los Alamos • » In spite of the difficul- 

ties to be overcome* the first shipments of useful product to Los Alamos 
were made in March 1944, just a few days more than a year after construc- 
tion of the plant was begun* The shipments contained Uranium 235 con- 
centrations^ of 13 to which were not sufficiently enriched for use 
in the bomb but were urgently needed for experimental work at the labora- 
tory directed by Dr« J« R* Oppenheimer* Shipments of this material* which 

were taken from the Alpha stage, continued until 11 May 1944 (See App* D16 
and 18)* The first Beta product to be shipped to Los Alamos was delivered 
to the Athqt by TEC on 7 June 1944* 

4-5* Fore oast of K-25 Feed to Alpha* - Planning and coordination 

studies concerning the relationship of K-25* the gas diffusion plant* and 
T-12 showed that the best possible use could be made of the installations 

if they were used In series j 1* e», Instead of trying to reach concentra- 
tions in K-25 comparable to those obtained by Beta in T-12 f K-26 output 
should be used as feed by Y-12. At that time it was expected that K-26 
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would take a very long time to reach concentration* above 5-5# U-2S6, 
and plans wore laid to utilise this material in Alpha* 

Studies were made of the hazards involved, and it was concluded 
that new facilities would have to be provided, both to handle the 
material in snail batches and to avoid any preventable losses* Facili- 
ties also had to be provided for conversion of the porrosive white salt 
(uranium hexaf luoride ) to orange oxide (UOg), for use as feed in the 
Alpha cycle, slnoe the material from K-25 would be received as white 
salt (UF fi )* The consequence of these studies was the design of a chamle- 
try building designated ac Building No* 9207* The subsequent spectacular 
performance of K-26, from whloh feed suitable for direot use in Beta 
(See Far* 4-19) was received, after shipments of 1.0% material (See Par* 
4-18) were discontinued, obviated the need for this building (See App*. 
D19)» 

4-6* Preliminary Beta Operation* • At the end of March 1944, the 
first aeoond-stage racetrack, Beta Traok 1, was put into preliminary 
operation* using the same feed as that used in Alpha (See App* CIO)* It 
had become evident from test and preliminary runs in XBX that the source 
unit (See App* C17) (See Vol* 5, Design) of the machines was unsatisfac- 
tory* It failed from inadequate heat shielding, Inadequate protection 
of insulator supports, and Inadequate eooling pads and expansion joints, 
so that an extensive remodeling and redesigning program was undertaken 
(See App* D8 and 16) * During April, experimental work and personnel 
training on Beta machines continued, and significant improvements were 
made on the emitters (source units) (See App* CIS and 17)« 

4-7* Beta Chemistry Cycle, - The general scheme for the Beta Chem- 
istry oycle was established quite early in operations and, as with Alpha, 
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continued throughout with certain basic changes* Beta Chemistry caused 
considerable worry in the early stages , however, and was the objeot of 
a very intensive program to eliminate hold-up which oaused intolerably 
low efficiencies (See Bar. 4-12), The feed to Beta was delivered from 
Alpha in the receiver "Pocket ■ of the Alpha machines, and recovery of 
the enhanced material (rleh in U-Z36) was carried out as the first step 
of Beta Chemistry* After arriving In the Beta area, the pockets were 
carefully dismantled to avoid contaminating the enhanced fraction with 
U~2S8 (See App* C24)* Carbon parts, which constituted a considerable 
portion of receiver units, were scraped, leached, burned and the ashes 
leaohed again to remove all possible uranium* Metal parts were leaohed 
and finally electros tripped (stripping metal from surface or reverse of 
electroplating) to remove the last possible traces of uranium* These 
various streams were purified to remove contaminant metals, principally 
iron, and the uranium was removed from the purified solution by preei- 
pita t ion with hydrogen peroxide* The treatment of the resultant yellow 
oxide (UO^) followed the same procedure as deserlbed for the Alpha Chem- 
istry Cycle (See Par, 4-4c,alao see App* CS7)* Extraordinary care was 
taken to avoid losses, and batches were kept small, to stay well below 
the "Critical mass" (Mass large enough to start spontaneous fission of 
0*255 atoms)* It was feared that if too much enhanced material was 

gathered in one place, a pile undergoing uncontrolled atomic fission 

c 

would result* The operation of placing the grey-green salt (tQfl^) Into 
charge bottles was performed in dry boxes (small chambers in which work 
is done In an atmosphere of dry air) to prevent the absorption of moisture 
(See App* C27 and 28) » The filled charge bottles were then fed to the 
Beta traoks and recovery of the untrapped material was carried out in a 



procedure similar to that described for Alpha Chemistry Cycle. 

4-8. Beta Operation on Enriched Alpha Product . - On 11 May 1944, 
one tank in Beta Track 1 wae put into operation, using Alpha product 
as feed* Satisfactory erfrichments of U-23& were obtained* Beta final 
product chemistry was ready to prepare the product in the form required 
by the Los Alamos Project (See App. D21) which mas the green salt (uranium 
tetrafluorlde UF^) • By the end of May, material containing satisfactory 
enrichment of this isotope had been produced in Track 1* At that time, 
total operating expenditures had risen to over $17,000,000 and there 
were 12,000 persons employed by TEC (See App. D18). 

4-9. Beta Product Recovery* - Recovery of product from the Beta 
receiver pockets closely followed the steps described for recovery of 
enriched material from the Alpha receivers (See Par. 4-7), as far as the 
formation of orange oxide (UOg) (See App. C53). Materials were handled 
in smaller batches than the Beta recycle, principally to keep quantities 
below the "critical mass"* 

The final step before shipment was conversion of the orange oxide 

(UOg) to the green salt, uranium tetrafluoride (UF^), by treatment with 

hydrogen and hydrogen fluoride (HF) gases (See App. C38). 

4-10 . O peration of Alpha Track 6 * - On S June 1944, the first 
of the four-beam track units was put into operation. This track was 
a compromise design (See Vol. 3, Design), which combined the improved 
four-source equipment developed for the Alpha II tracks with the old" 
style magnet of the Alpha I tracks, in an attempt to get maximum pro- 
duction as soon as possible with the knowledge at hand (See App. C2l). 
It was realised at the time that if construction was put off for a 
certain amount of time, better results could be achieved. On the other 

hand f a happy medium had to be struck in order to £ct production, and 
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Track 5 was constructed* Both operation and servicing proved to be tre- 
mendously difficult for a variety of reasons* Instead of the "Cold* 

souroe emitters used in the Alpha I type machines, Alpha II had "Hot* 

source emitters! 1* e* 9 instead of operating at ground potential f these 

units had a 55,000 volt potential* The high voltage insulators (bush* 

Inge*) used failed at an alarming ratej bushing failures at one time 

acoounted for Z&% of all terminations* (See App* C18) (See App* D2S)* 

Personnel were poorly trained in operating this new type equipment* and 

were drawn from Track 6 to work in Tracks 6 and 7 as soon as they had 

gained experience* Many of the units as received from the manufacturer 

showed defects in workmanship due to the novelty of the parts and lack 

of jigs for manufacturing them* causing considerable delays in opera- 

* * 

tion (See App* D8 and 24)* 

4-11* Operation of Beta Tracks 1 and 2* - In early June 1944* Beta 
Track 2 began operating on normal (unenhanoed) material* A few runs, 
using Alpha product as feed, were made starting 22 June* but this feed 
was concentrated in Track 1* Track 2 was used principally for training 
purposes until September 1944* In June and early July 1944* it became 
apparent that there was considerable hold-up of recycle material in 
Beta chemistry* resulting in a shortage of feed to the tracks* This 
caused great concern* and extensive studies were conducted to find 
the cause* In a series of conferences between TEC, consultants and the 

Amy, the problem was crystallised and plaiyf were made to solve it* 

« 

The final decision was that the complex piping and equipment in Beta 
Chemistry was cuaslng the system to operate at 62% efficiency, that 
this piping should be removed and cleaned, and that much of it should 

be replaced by shorter, better designed equipment (See App, D25, 26 & 27)* 
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U-12. Alpha II Operation la igMt - la the l*U«r pert «f Jaly 
IjWi, Alpha Track 6, with improved type four-baac raits* \m& put into 

up the Alph* portion of Y~12 Sxteatioa (See App, 09)(S*© ?ol« 3 f XJeti*&)« 

of th« difficulties which had Weft e&comfttercd in ?raek 9 vore re- 
peitid here. Operation pereoBael had heen ahlo to gala tone experience 
on track $i but the bathing failures persisted darlne operation of this 
track, erasing as May as **0f5 of all tarmiaatioas <3«« App. sej), Aftsr 

■# 

extensive an&erlttentatiAn It dad Ac A to admit itnaTl et crt aiMtaaii fctmhlus 

is plaea ef tha saaa than u sarrlaa (tea Par. 5*5)* traak 7* f« aad 9t 

* 

vhleh wore the last of the Alpha Tracks, mr« pat into operation at the 

^k^B Jk a A. SP Aamk4 4^fc4h4k^fcflB^fe^h^fe J§ m}k.£k A&mAM| 4&aUA. flS^^fc^Maaafe 4t 4W~^S^i C Ammm 

■BWi O* AXgUS 99P1W«97 Will W|W Wr *3r^*t riipWHTfAf \ Pf« AFP* J*Wf 

* 

aate. J^r the and of 19*A V operation of the plant was cot tin*- oTor 9 

H»13» lot* frock Oporotiom thromth Booombor 19M» » loto prodnotion 
oofttlimod to iaopoaoo otoodilr through tbo omrlr poriod of oporatioa, at 
aumromo Aiff lonltloo wora ool^od f at aoro aatorial Woaat aroilabla from 
Alpha prodaotioa* aad at operators tooaae aora aldllod« f ho entire 
Ofgaaiaatiea vat aador constant prooonro for aore aad acre product loa. 
lYory foaolblo aeaat wot take* to flfht aheoatoeloa (800 App* 
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A7 & C5) and to increase "innage* time on the machines, and any other 
measure was taken which promised to i nor ease efficiency* Aa a result, 
the production increased over 10 fold from July 1944 to December 1944* 
By Deceaber 1944, the first 3 beta traoks were operating on Alpha pro* 
duct as feed, although none was operating at capacity* Concentration 
tapt pace with production (See App. D29, 32, 53, & 34). 

4-14. Start of Steady 8-50 Feed to Alpha* - During January 1945, 
the reclaiming of a quantity of material from carbon receiver parts, 
which had previously been stored, raised production by more than 10j£. 
These carbons were so placed in the receiver that one side was rich in 
U-236, while the other side contained a much larger proportion of TJ-238j 
uranium reclaimed from these carbons assayed about 3-4j£ U-255, and thus 
there had been some reluctance to put this material into the Beta Recycle* 
In February 1945, the first shipments of S-50 material (from Liquid Ther- 
mal Diffusion Plant), except for the small amount received in Ootober 1944 # 
arrived at Y-12. Runs using this feed were first made in Beta Traoks 6 & 6. 
A few days later, on 19 liarch 1945, limited production was started in Alpha 
Traoks 6 and 7 with 8-50 material ae feed (See App. D35, 37, 38 and 39), 
These shipments to Y-12 continued through April 1945, after which S-50 
product was used ae feed for S-25, By this time Y-12 was receiving feed 
material from K-26. (See T. S.Jjppendix to this volume.) 

4-15* Beta Operations January through March 1945. - On 4 January 
1945, Beta Track 4 began operating with Alpha product as feed. Output 
of the Beta tracks continued to Increase so that by liarch production had 
Increased about 36#. By January, the Beta Chemistry recycle facilities 
were completely moved into the new building, 9206 (See Vol. S, Design), 
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and operation bugs were being ironed out (See App* D57, 58, 59 and 41) * 

4-16 f Future Beta Facilities* - Early in 1945 , plana were made 
for extending Beta Facilities to a fourth track building, and eventually 
converting Alpha Track 9 to a Beta Track* In addition* it was felt that 
a building devoted to Beta product chemistry alone, in view of the high 
projected output, should be constructed* These two buildings, known as 
9204-4 and 9212 respectively, were to go into operation In October 1946* 
The plans for converting Alpha Track 9 were later abandoned in the e§rly 
summer of 1945 (See Volt S* Design), (See App* D59)« 

4-17* Alpha Tracks on Enhanced^ Food* - At the end of Maroh 1945, 
K-25 feed to Alpha, with an increased concentration of U-2S6, was da* 
livered* By 21 May del ivories to the Alpha cycle ceased in anticipation 
of higher assay material being fed directly to the Beta cycle. (See App* 
D40)* Production with this feed was slowed by numerous difficulties, 

liners, the deliveries of which were extremely slow* (See App* C26)* 
A production drop in March from its previous value in February # could be 
ascribed to the de/gasslng* (vaouuoa) difficulties engendered by cleaning 
bins* to prevent mixing of the normal Q+7% feed, previously used* with 
the S~50 and K-26 feeds* These delays in attaining the proper vacuum 
averaged about 10 days per bin after cleaning, and reduced production 
considerably* In April, the production had climbed back and it in* 
creased steadily until the peak was reached in July* The concentration 
was also on the upswing during this period and continued through August 
1945. The number of personnel employed, of which over half were in the 
Production Division, had risen to a new high of about 22,000 by the end 
of August (See App* A5) A and c\aaulativ© operating costs were ever 156 



million dollars (See App« D31, 59* 43, 44, 45 & 46) * 

4-18 i Continued Beta Operations on Alpha Pro duo t« • Improvement 
in Beta output oontlnued unchecked throughout the first four months of 
1946* In May, the effect of utilising new type recoivers with narrower 
slots to separate the precious U-236 more completely (See Par t 6*8) low- 
ered the production somewhat, but the concentration came up materially 
from April 1 s value of U-235. this gain is concentration counteracted 
the lowered production since the effectiveness of the material increased 
with concentration (See App* C20 and 23) (See App* D41* and 43) # 

4-10* K-25 * ffi Feed to Beta* ~ On 11 June 1945, the first 7% 
feed arrived from K-25, and by 13 June Beta tracks 6 and 6 were begirj*£- 
fllng to operate with this material* A new department ws added to Beta 
Chemistry, charged with converting the white salt (TJFg) to orange oxide 
(UOj) for use in the Beta cycle (Bee App* C56)» The Alpha product feed 
was concentrated In Tracks 1 and 2, and the other four tracks operated 
on 7% K-25 feed* A small drop in concentration from the previous month 9 s 
high was due to the quantity of lower concentration feed being utilised 
in four of the tracks - 7% rather than 11# Alpha product* 

4-2Q* Kr2S - 10^ Feed to Beta* - July saw 10jJ feed arrive from 
£-25, displacing the 7% material previously delivered* As the 7% mater* 
ial was removed from the Beta recycle, it was returned to K~25 for fur* 
ther enhancement* Production in this month reached the phenomenal in* 
crease of 182j£ of the previous month • By 24 July 1945, the deadline 
Immediately preceding use of the Atomio Bomb, schedules had been bettered 
to the highest concentration of product since the plant Has been put into 
operation (See App* D45)# 
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**~21. X-25 ~ **e& to Alpha. - On 5 August, 19**5* the day before 
the Atomic Bomb mi dropped at Hiroshima, zyp f«cd was first received 
frost K~25« *&4 by 15 September ell track* were operating fully on thle 
feed. Ai Alpha product mad 10$ X-25 feed was removed from the Bete 
cycle, it wae returned to K*25« (See fop Secret Appendix to thle relume) # 
I*xr lag August the production rate and product concentration was further 
increased. 

*t-22. Shutdown of Alpha , - Ae the feed received from E~2J rose to 
the earn* concentration me the Alpha product f it became Increasingly ap~ 
parent that K-25 could replace the Alpha cycle completely. After 23$ 
feed was delivered by plane were made to shut down Alpha ae eoon ae 

It was qui te certain that the occupation of Japan was proceeding satisfac- 
torily. On U September the order was lesued to ehut down Alpha} from that 
day forward mo mew rune were to be started 4 and f it} started to put the 
tracks in stand-by condition. Hy 22 September, the last rune had ended 
in Alpha, and many of the blue had been cleaned. At the end of September 
pereoanel had dropped to about 16,000 (See App. A3), of which 9,109 **r* 
In the Production Division, and expenditures had rieen to 166 million 
dollars < See App. B91 £ $2) . 

U-23 # Unavoidable Shutdowns. 

*• **** Mouee. - we shall try to describe here some of the 
more interesting, if sometimes tragic incidents, which caused shutdowns 
and delays of one eort or another. The firet of these concerns a email 
mouee which delayed production on a bin In Alpha Track 2 for several days* 
fo understand how a email amount of foreign matter can prevent reaching 

proper vacuum, one moat have some conception of the Incredibly low pree- 
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euros in sheas bins, and the effect of Katerial haying an appreoiaW* 
reper pressure, fhc tanks epe rated under reouum siessured by approxi- 
mately 6 ten million the of en lnoh of **roury (.015 wiorons) , while 
w»ter, for Instanoe, exhibits e vapor pressure of about 7 tenths of en 
lnoh at room toaporaturo ( 20*C) * Tho prosonoo of tho mouat in the bin 
prorontod roaohlfig tho high neuui nooosoary booauso tho oould not 
bo dogaaaod (romoral of Roltturo or gaaoe abaorbod in tho bin)* tor- 

• » 

•ml 4aye of punplng end leak hunting felled to re -reel the eeuroe of 

^5JT(^^l9 !1^B 0 OC^ ^SJe!^^ ^JKs- V^e^fl ^e^^JPOjlSHj^e^^fea^^l ^^Je^5 ^jte^J ^e^ljl ^D^p^^KjelB^^edl -e^eJ^JL ^s^Hee^i 

ronalnod of tho mouao we a hit of fur and tall (Soo App* Sti9)* 
tu tho B Ird . * Muoh w>ro aorloua than tho abovo Ineldont 
was the oaso of tha bird vhloh porohod on ono of tht outtldo Insula- 
tore of the building housing Alpha traoke 6 A 7* Bit body oauaod a 

shutdown of tho ontiro building* dovoral days voro roqulrod for opora* 
tlons to boooM normal (Sot App* ©59) • 

e« Other too ideate, • *here were auaorous other causes for 
shutdowns - everything from eleetriosl stores end accidental tripping 
of •witches to ecoldents In eerrioinr, ths wotor generators supplying 
eurrent for the nmrnste In the treoks. In this lest instance, the 
•tone used to grind the eosunutator* In one of the generator* broke, 
nicking the •osmutetor deeply and delaying operation considerably, 
this happened in the building housing Alpha tracks 6 « 7 at the end 
•f rebruary i^, (See Ap P . D59 and Ue). 

If&k* W aste Disposal , • there were aoeuntulated, e one ur rent with 
1*e eoparatlon of f motions rloh In other fraotions rloh in 0*238 




For every pound of usable Alpha product, U pounds or "fo&ste" (fraction 
rich in was separate:;, while iu About 6 pounds of tt waste* 

w&e accumulated for each pound of usable product » Alfchouph this 
material was considered "nagte 11 as far as the Y-12 plant max ooncerned, 
strict accountability was kept on It, and stUoage, In the form removed 
from the receiver*, was made in a restricted warehouse area at C&ft (0101 
Area near Elia Gate)* The Alpha U-238 fraction had a concentration of 
amountiuf to Q*L&% while the Beta' U-23S fraction was somewhat lower 'with 
a concentration of 0#2 to 0j«b (See App. D$0 and 51). 

Control 

a. Analyses » • Both the Alpha and Beta cycle analyses were 
aimed at uranium control, with minor emphaa is on contaminant metals, prin- 
cipally iroii* Analyses had to be made on solutions to know how much urt~ 
f(nluni they contained and on uranium compounds to ascertain their purity, 
and method* had to be developed to find uranium concentrations in all types 
of salvage s uch as piping, scrapped equipment, filter cloths and papers, 
rags, clothing and rubber prloves (See App. Cjk) . Various methods of 
analysis were used depend inf on the probable concentration of solutions* 
For solutions in which a high concentration of uranium was known to be 
present, for inatanoe, a complicated method, Involving addition of certain 
chemicals and electrical measurements in the solutions, was used, while for 
solutions having a very email concentration of uranium, shin inf, an ultra* 
violet lifht ©n the residues from evaporation of aolutionc and noting the 
light (fluorescence) gave accurate indication of the concentration present* 

b* Assays/ on Feed ani Product, ~ Assay, as opposed to an- 
alysis, w*u: the function performed to find the concentration cf in 
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a mixture of IW235 and 0*238 by purely physical method (f lad ion oount or 
mass spectrometry). These sesays were made on the foods to Alpha and Beta, 
and on the Beta product* Whan Alpha product was used as faad in the Bata 
cycle, one operation suf fioad for data mining tha product from Alpha as 
wall as tha faad to Bata. Whan K«2> material was fad to tha Bata oyole, 
tan batches wara usually "composited" (an equal amount taken fro* each of 
tan batches reoelved) and one assay was made* But four separata assays 
were ssedo for ^^eoh Beta shlpsMHAt made ^fcj l<oa Alossoo (See ^^pp. ^^Jj^J* A ^ 

e* Accountability * » In eons Ida ration of the fabulous 
relue of materials being handled, a atriot accountability meohaniem was 
set up* Inventories of the Alpha Cycle ware made every four weeks and of 
the Beta Cyole every two weeks* These reports ware carefully analysed and 
the status of T-12 accountability was reported to the Diatrlet Sngineer. 
The amount of uranium of various concentrations was carefully fol- 

lowed and studies were continually carried out to find where losses ee« 
♦ 

eurred in order to eliminate them. Baaed en the total amount of uranium 

processed in the Alpha tracks, 17#i# was unaccounted for on final account- 

* 

lag after closing down Alpha and cleaning out tanks. The loss in the Beta 
Cycle was considerably less, amounting to approximately 5*1*£ as of Decern- 
ber 31, 19&* (See App. D51). 

2*~£6. Production Schedules, - The preeedure for making up produe- 
tion schedules consisted in evaluating the future performance of the 
plant under ideal conditions, and setting a mark to attain* Her is lone 
were constantly made as improvements were put into operation and condi- 
tions of facilities and feeds were bettered* One of the earlier schedules 
of T-12 Beta I > roduotion was summarised in a letter of 51 July I9i^. *er- 
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hapa the most crucial schedule was one outlined in a letter from Col* 
liehols to Dr. Opponhelmer on S July 1945 , stating the amount that would 
be shipped to site *Y* by 24 July 1945 § Activity at Y-12 was more fever* 
ish, if possible , than usual, and by the time of the dead-line # after 
all units in Beta with more than 50 hours of production had been tenal- 
nated in order to draw the most possible product from the maehincs, the 
schedule was bettered by some 600 grams of U-2S5* 

4-27* Pro duo t ion Cost. • A compilation of operating costs is 
shown in Appendix A19 and A 20. At the beginning of plant operation at 
T-12, in February 1944* the monthly cost was #1,879,000 per month, 
with the total cost of operation about #8,641,000* In March 1944, when 
the first shipment of product usable in an Atomic Bomb was made to Los 
Alamos, the total operating costs had risen to over 17 million dollars* 
By the end of 1944, operation of the plant was costing over 9 million 
dollars per month, and the total operating expenditures were over 
65 million dollars. At the peak of operations in August 1945, the 
monthly cost of operation had Increased to almost 9^ million dollars, 
and the total was over 287 million dollars by SI December 1946* This 
amount does not Include Government free issue of #18,168,156 for which 
reimbursement has not been requested under Contract W-7401~eng»23» 
It was estimated that after the shutdown of the Alpha portion of the 
plant was completed, the operating cost would drop to less than 7 million 
dollars per month* The cost for the last period of 1946 was about 
#2,700,000* 
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relating the event* whloh 



during the struggle to get the Y-12 plant into operation, and to make 
It produce the required amounts of U-23i>, frequent mention hoe been 
nade of redesign end Improvements, this "debugging" , of equipment de- 
signed "by guess end by ehenoe" , he« been e major fnotor in the euoeess 
of the work, end during most of the ope re tin* period the ehlef funetion 
of the Proses s Imp r ofom ont group hoi been the "debugging" work, lewerer, 
long range studies of underlying principles and eonoeption of the basis 
Imp r o v e men ts hare not boos neglected. The eeope of prooots Improvement 
work o ore red all phases of plant operations | however, the subject matter 
of this seetion has been Halted to the work on the prooees equipment, 
fceoause the eheaieal develops* ats have heen thoroughly dieouesed In Vol* 
vbjbs £ and 3* 

— 

5-2 • Froooss Xmrwrmmt yanotlons» » It wa* the funetion of the 
Prooess lmpr9**wmx% (ealled D It is ion, with allied groups, to aaln~ 

talc liaison with the experimental program oar r led on at Berkelsy, where 
the first tests had boon oarrled out, and to Alssealnate the appropriate 

toohnloal infemstion as wall a* to eon* as hoet to evaluate ideas 

■ 

springing from all eeurees (See A pp. C6)e Also, it was necessary for 
♦Ale group to establish procedures for the offieiont operation of new 
and unique equipment and to handle routine tooting, ouoh as the analysis 
•f diffusion pump oils, to determine if inability to obtain a vacuus erne 
caused by the use of the wrong oil. A very Important phase mas the tost* 
lag. In the development plant, and on a larger eoale In emotions of the 

' it 

plant itsslf , of newly installed equipment and of experimental models. 
Such otudloe resulted in the elimination of •ouroes of reneated failure 



which threatened to oripple plant operation, euoh as the breakage of 

C insulators and M bushings and the disastrous rise in frequency of 

water leaks. The program also inoluded the developKont of auxiliaries 

suoh as leak detectors and the Phillips "Ion Oage" for pressure s*asure- 

nent, tie design of radiation deteotors, the design of abreaire ©leenere 

for reoovory, and more recently, oo»t studios end research programs, 

* 

suoh as studies of the "arc source", insulator design and "spark tren- 
•lent** and their relation to electrical and mechanical failures* 

5-3 * Bsvlow of Horkt - Much of fort was spent on program which 
proved to b* unfruitful line* of attaok, or which ©hanging events cub- 
aaquantly prowl to be unneoessaiy. Other af forts which did not off or 
immediate suooess had to ba temporarily abandoned as sore pressing prc£- 
jkems took priority in manpower and equipment* Hewtf^ei* the success of 
the electromagnetic plant was, In a large measure § made possible by 
the success of some of thest* development programs « Fundsimental knowledge 
was obtained about hitherto unknown phenomena whioh will snake possible 
the continued development and inoreased efficiency of this process* Sow 
that time is no longer the great factor, program of longer range devel- 
opment can be undertaken, and intensive oost studies of Beta equipment 
are underway* Unit components are being redesigned to Improve service* 
ability and reduoe cost, with a particularly good opportunity for im- 
provement in view of the existent wartime methods of production* 

5-k» Establishment of F,I . - The development program at the plant 
began during the fall of 19U3, « the finishing touches were being put 
on the first Alpha production building. The Derelopment Plant had al- 
ready been built and the Physics Building and the first chop buildings 




almost finished * The men who formed the nucleus of the Process Improve* 
ment Division were primarily TEC man who had been working on the experi- 
mental program at the Radiation Laboratory at Berkeley , California* Bear 
the end of September , the division began to assemble materials and set 
up shop facilities, and on 8 November 1943 P* I* took over the Alpha Dev- 
elopment Plant , which had been used to train operating personnel prior to 
that time* 

5-5* Initial Operations » • During these early days* and even tip 
to mid-spring 1944, many of the activities had to be primarily directed 
toward the Immediately urgent problems of getting the first plant units 
Into operation, of continuing the training of the personnel required to 
operate the production equipment, and of testing the Alpha I and later 
the Beta and Alpha II equipment being installed in the plant* The Dev- 
elopment Plant was or corded with people being trained in the use of the 
equipment* Although a certain amount of experimentation was being oar- 
ried on concurrently, most of this work was connected with checking 
modifications of the units* 

Two of the earliest problems were cleaning the product receiver 
pockets and finding bushings (high voltage Insulators) that would stand 
up under plant operating conditions* The first problem w&s eliminated 
by coating the product receiver pockets with copper* The use of sire on 
in bushings was one of the most important factors in curtailing Alpha 
II bushing failures (See Par* 4-12)* 

S~*# Early Work of Special groups* - Several other groups were ac- 
tive at this time* The Electrical Group made numerous recommendations 
for Improving the electrical circuits and panel layout of Alpha power 
supplies and control circuits, worked on automatic high-voltage roclosing 
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circuits, Hheraohia-r*aotrol teiaperature control*", magnetic measurenouts 
and eleotrioal Aground locators** and other problems (See App* D54)* 
The Vacuum group made teats on vacuum valves , oile for mechanical and 
diffusion vacuum puuips, vacuum gages, gasket materials, and similar prob- 
lems* A Technioal Supervisory Group was set up in the production build- 
ing and the first experimental U#S*E*D* group from Berkeley organised an 
8-tank program, following the initial heart-breaking failure of the build- 
ing's magnet (See Far* 4~4a)+ The Manufacturing Experiment Department 

■ 

we organised in January 1944, and by spring had taken over the major por- 
tion of experimentation in the Alpha I plant • The U»S»£*D* - P. I* recei- 
ver development group gradually transferred its activities from the Ra- 
diation Laboratory at Berkeley to Y-12, and engaged In the redesign of 
the first Beta receiver units (See App* D85) and made studies of the beau 

shape in the Alpha tracks* A theoretical group investigated certain prob- 

/ 

lems of the magnetic field. Beta chemical recycle operation, and plant 
production* By mid-spring 1944, Process Improvement activities were on a 
sound footing* The Alpha Development Plant (XAX) had been reconverted to 
operate with the four-beam Alpha II equipment (See par* 5-8) (See App* 
D55)* The Alpha I plant was operating with a steady output and the first 
Beta building had started* The Beta Development Plant (XBX), under Be- 
fitting Division, and later, U#S«E*D* - P* I* supervision, was making Beta 
equipment workable* 

6-7* Starting Alpha II » - With the opening of the Alpha II plant 
(See Par* 4-12), another period of immediately urgent problems descended 
on the experimental groups. The testing program in the Alpha Development 
plant had proven that the new units could be operated satisfactorily* 
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However, the failures inherent in starting up production with the more 
complicated equipment were so frequent that it was questionable whether 
they could be made operable at all (See App. C22) . It w*s decided to 
oloeo the Alpha Development Plant and to oontolne its personnel with others, 
•ent hurriedly from the Radiation Laboratory, to establish a 12-tank 



program to further prove this equipment, and to exi#riwent on a larger 
scale. Special groups were organised to solve particular problems which 
were endangering the Whole program, personnel was loaned for technical 
supervision, and operation and inspection procedures were established* 



Though the struggle was lonp and strenuous, it was for the most part 

successful, and a majority of the Alpha II experimentation was carried 

on by this Alpha Test Group, until the Alpha plant was closed In September 



5-8. Refinement of Plant Equipment . • Gradually the critical 
plant problems were solved and longer range programs and more thorough 
studies were begun. In Beta, where precision was neoessaiy and pressure 
was not so great, the test groups had time to Iron out many of the dif- 
ficulties of the Model 2 Source fcnlt (See App. D56) and the Gloria fie* 
ceiver Unit, Wiich were some of the more successful units that had been 
devised in the experimental program (See App. U19). Procedures for 
vacuum testing with helium leak detectors (a special type of mass spec- 
trograph) were developed. Because of the success of the gas diffusion 
process (See Par. k*d) $ the Alpha plant began to think in terms of chem- 
ical recovery and possible conversion to Beta type operation. Recovery 
liners were installed, material balances were made by maintaining care- 
ful inventories and/or records of all material into and out of each 
step in process and tank cleaning equipment was developed. (See App. D58). 



♦ 




Teste were made on operating Beta Unite In Alpha tanks* In Alpha X* 
■variations In width and spacing of the "accelerating slits 11 gave In* 
creased output (See App# D59)* Four-beam operation in Alpha I and 
Beta was attempted but abandoned, beoause the inor eased output sought 
was secured with less complicated equipment* The receiver slot width 
in Beta was reduced in order to obtain a better separation (See App* D60), 
and a program was initiated to increase Beta receiver life. In view of 
the prospect of richer charges from the diffusion plants (See Par* 4-5) • 
Work is now being directed toward the reduction of costs by the elimi- 
nation of expensive materials, the slmpl if! cation of component parts, 
the design of parts so they may be reused, and the elimination of run 
failures (See App* C16)* Progress has been steady and is continuing at 
the present » although emphasis has been shifted from the quickest pro- 
duotlon to the most economical production methods possible* 

S*f« S pecial Research Group s* - In addition to the general pro- 
grams of plant experimentation, there have been special research and 
study groups* The High Voltage Group investigated sparking and Its re- 
lation to equipment failure and plant production* The Special Instruments 
Laboratory developed radiation counters to aid in chemical recovery opera- 
tions. The "J Research** Croup has been studying the nature of the arc 
source where lonisation of the beam occurs (See App* D61)* The *K Re- 
search* 91 Group has begun an intensive study of the filaments (K*s) used 
in plant source units, a continued source of failure* The ceramic group 
and the experimental groups in the Alpha Development Plant have carried 
on a systematic study on the causes of insulator failure and Important 
Improvements in Insulator design havs resulted from their work (See App* 
D62 4 6S)* In the Beta Development Plant charge material studies have 



resulted In a hotter understanding of the nature and sources of the 
trouhleeeaa extraneous heeme encountered In plant operation (See Apg>, 

Studies of the nature and control of drain and "electron ©soil* 
lotions*? i& el ac trie and »*gn<*tle fialda have he^on and hate already 
a> ntrlhuted to an understanding of the pro hi am* thee a programs should 
produce cradually increasing diriden&s and a hatter wider standing of the 
haalo faotore involved* and will load to iaproveiesnts in the eleetreaag~ 
netle ee para t Ion of ieo topee. 
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oth#r phaoo. 



d#flait# to pro toot th. olootro*agn.ti. pltot «u| 

tl» ola«.lflod laforaattoa oonooralnt itt op.r«tion. Followlag tho g#n . 

oral Di.trio* poii.i.. («•« Bo«k i, t.i. u,), . s^tr asd i.t.uuww 

orgaalMttoa **• foiaad, aaloa ooopomtod with tho Di.trl*t ^ .irootod 
IN aotlrltlo. at tho plaat. Tho ...ptod All Into taroo dfrl. 

•loatf Military .oourlto, guarding, aad fjr. protootioa. 

M ^ itM y * th. fuaotloa. of military too***, 

*loa oonotot of protaatloa of ..piomg., ..totogo, ud lttteinlri 
tloo, aoro itirM parly la 191*3, with the tolootloa of tho pl«t oporator 
loy of flolal. aoro laforaod .f tho tttnM iMr#ty of %h# wk ^ ^ 
lattraotod la th. prop., haadltog of el»..lfiod iaforaatloa (too App. 0^) ( 

A ooaprohoa.lT. tod latoaao .oourlto progr.. aa. lalttotod for a.« 
oaployoo., following dl.ou..loao ootaaoa tho Dl.tr lot laglaoor and Ton...., 
taotaaa of fiolal. la April 19*43. All oaployooo aoro ohookod by rotati*. 
oharaotor lnro.tlg.tloa., aad .11 wr. onajootod to a tori., of to.tara., 
plotaroo aad laforaal talk., oapha.i«ia ff tho aooo..lty for aot dl.oa.olaf 
tholr aor* .ad for aot oagaglag la .pooal.tloa or Voatr oproadlag. 

*wrtr a*. ooapartaaatoll.od. oo that n» i. a 

' 99 ,aat 99 •*Pl«jr»» aad aooo.0 to any aora la- 

|3## ^ppo Bl) # 

f.r th. is thtt «„ r . „„ ne ,.„., „ ^ ^ ^ m 



In th« y««r« of Vjhk and 19*4-5 orar 300 allagad aaourity violation* w«r« 
thoroughly inrastigatad* Barly in 19U6 f an additional security safeguard 
was adoptad In tha fom of tha Kaalar Polygraph, popularly know as tha 
*Lia Dataotor" or'Kaalar fimlrnr.* Thla inat rowan*, whloh meaauraa tha 

4 

variation* in pals aoiatura, respiration and puis*, *as uoad on portonnol 
baring aooaaa to tha Beta Final Produot Chamiatry Building to asoartaln 
whathar any of tham had takan or know of anyona taking matar lal from tha 
pi ant ♦ Tha original taats wara oarriad out undar tha suparrlaion of 
Laonarda Kaalar f inrantor of tha instrumant, and ona of hla aaaiatanta 

m 

haa baan ratainad at Y~12 to oontlnua taata ahanaTor naoassary* (Saa 
^^PP # ^ aift^a^"*i(€^S^ ) # 

>6«5« guard 3yatam » - tha guard syata* for T-12 waa aatabliahad on 
ll March 19^3, with a oontingant of *5 man par shift at all \im* n , by or* 
dar of tha Araa Snginaar* At first tha guards wara althar olvil sarrloa 
smployaas or amployaaa of tha Stona and Wabstar Enginaaring Corporation, 

as a part of tha orarall CSW guard systsaw In Juaa XSkj} $ T*12 Opa rati ona 

A 

foraad it a own guard foroa, in anticipation of taking orar tha dutlaa and 
rasponsibilitias of safaguardlng T-12. Tha program waa daaignad along 
tha linaa of a military organisation with baaio training prorldad as a 
grounding o ours a, and furthar olassas for *non-ooms* and offioara* Tha 
praotloal training oonsistad of doubling up tha now TEC man with tha 
guarda who had baan sar Ting for soma tlaa # By early flail of I9U3. tha 
organisation waa largo anough and auffloiantly trainad to taka orar tha 
job, and responsibility for th* protootion of T-12 wa» offioially assuaed 
by TBC on 1 October. By February l9Uh, tha foroa nuntoered 650, and. In 
February 19^5, an all tin* high of orar 900 guarda and guardottoa wara 

^^wn( m^^^^^^^^^^^^^^ 



employed i a gradual decrease occurred after the change in badge system 

in July 1945* until about 400 were employed in September 1945 * and on 

31 December 1946** thie number had been reduced to 293 (See App* D66 & 67)* 

6-4* Fire Protection* * y~12 Operations organised a Fire Depart* 
ment in August 1943, with a nucleus of 6 employees nho were to train 
the larger foroe of souse 50 men* Equipment waa purchased, a second fire 
house In the extension was built, and intensive training mas carried out 
until the foroe was ready to assume its duties officially* On 3 Novea* 
ber 1943 f the responsibility for fire protection waa officially given to the 
Tennessee Eastman Corporation* 

This department was extremely active in fire prevention work and in 
presenting exhibits and lectures to make personnel fire prevention con** 
solous* Some measure of the remarkable Job they did is reflected In the 
extremely small loss due to fire sustained from November 1943 to June 1946* 
This loss amounted to approximately 35 thousand dollars of which 10 thou-* 
sand dollars was from total destruction of a Stone and Webster Engineering 
Corporation building* and over half of the remainder oould more accurately 
be ascribed to electrical breakdowns (See App* D68* 69* & 70}* From Juno* 
1946 to 1 January 1947* there were 341 fires with a total damage of only 
33069 1 35* 

8-6* Baergency Plan * - Conaensurate with District policy to have 
plans in case of disaster* an Baergency Plan was formulated for T-12* This 

be done for organising on the spot ao~ 
tion in case of various emergencies or disasters (See App* DTI)* 

6*3 
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m A Tennessee Eeataan Medical Department, operating in 
eonjunction with the D is trie t Medloal Berries (See Book 1, Vol. 7), »t 
formed in 19^J # for the purpose of nnintalnlne eapleyees 1 health and 
controlling eoratunloable disease among employees, and for the control of 
oooupat local disease haiards* Hospital servloe ooAnenoed in September 
191*3, with a staff of 5 in a temporary building. As aotirity increased in 
the 1*12 area, the medical facilities were enlarged accordingly* grad- 

L 

* * I 

ually broadening the eoope of their serrioee and moYinr to permanent fe/tw 
^llltles In a new building daring July V$du Inspections of the T»12 Area, 

4 

I 

particularly in the cafeterias, and inspections of houalng faellitlea 

* * 

ae signed to TEC personnel were Bade in oooperation with the District Med* 
loal Serriee* Inoculations were given to those desiring them, pre -employ ~ 

.one were conducted, and day and nitht medical eerrloe was 



ro rlded for the employees (See A pp. C7)« Surreys 



ha sard •} aeeempanylng the use ef the various eheaioal substances eneounte 
in operation, and pro too tire Measures were derlsed to eope with thea # 
By Augftst 19U5# the Tennessee Bestman Corporation Medical Departamnt was 
employing 121 persons, end seeing approximately 2k thousand patient* p«r 

* 

month (See App. ©72 4 7J) ♦ 

the Medloal Department reaehed lt» peak employment with 12j» pereons 
In September X9^5 and «es •••lac approximately 2J thousand patienta par 
month. . M tha and of fteeember 19U6, tha number of employees had droppad 

V«» ** ul ***** •UeavWHew*- 

to *7 par«on« jm4 «* 8 seeing approximately 6000 patients par month. 

7*2 . Employee Safely- 



*• °* n * rfcl - Operation of T-12, baa Idas being eubjeot to the 
•rdinary industrial hasard. which are present in all large nrni iui 
plants. gsYe rlae to Terv eoeelal 
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The first Manufacturing activity was carried out while construction was 
/ * still in progress* offering many complications which would not have oc- 

curred in the normal operation of an industrial installation* To some 
degree, thie condition existed all during operation* since changes were 
, made continuously to improve quality and quantity of production* 

b* Special Hazards, - The materials handled offered some par- 
ticularly trying problems, since uranium is toxic as a chemical substance* 
and is radioactive as well* As previously explained (See Par* 4-7) meW6 - 
&ulous care was exercised to keep large quantities of enhanced material 
from being accumulated in one place* Some of the by-products and raw 
materials likewise were extremely difficult to handle* The Liquid Phase 
prooess for converting orange oxide (VO^) to grey-green salt (UCl^)* for 
Instance* was carried out under high temperature and pressure* with phos- 

^ gene* (a lung irritant considered to be a very efficacious war gas) and 

) 

carbon monoxide as by-products* Any leak in the processing equipment* 
consequently* had a tendency to fill the process rooms with these two 
very toxic gases* in addition to vapors of carbon tetrachloride* which 
was a raw material in the reaction and Is extremely nasty to inhale* 
Large quantities of liquid nitrogen were used in the operation of the 
racetracks and sublimation stills* the handling of which was hatardous be- 
cause of its very low temperature (-196°C)* Huge amounts of electricity 
were used throughout the process j each cubicle* of which there were 96 for 
eaoh Alpha track and 36 for each Beta track* consumed about as much elec- 
tricity as fiadio station WJZ in Sew York (rated at 60 KW)* some of it be- 
ing at much higher voltage* however (See App* 

c* Safety Measures* - As a consequence* every effort was bent 

towards providing safe operating prooedure and surroundings for the person- 
nel* Gear guards* dosimeters and radiation monitor alarms, barriers near high 
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tonaiec eleotrioal oqulpaent, gas deteetore and rarious other ateehanienl 
protections were provided, In addition to aafety gogglea, g»« aaeka, pro- 
teetira elo thing, glores, aafety a hoes, oto. la conjunction with the Pla- 
triot Safety Organisation, hoth.'e USED ftefety Section and a Tennessee 
Baatamn Safety Section were fenced, fhoir task wi to inapeot inatalle- 
tlons and advlee auponrialon on aafety proooduroa f aa wall aa carry out 
an active oastpalgn to wake poraonnol aafoty eonaoioua. the roeulta eb~ 
talnod illuatrete how eueoeacful their offorta werai ouandatiwe frequency 

* 

rate (xuabtr of 4 1Mb line kjtiriti per 1,000* ©00 wan hourt worked) 
taring dropped fro» wore than 8 to lees than 7 from **enuery to July 
19^5 • the f requeue? r*te ns # 8 at ef 16 Deeeeber I9le6. A ohart e hewing 
the reeord ef eererlty end frequeuey will be found in Appendix A21. *hle 
ehews the aohlereaent in eefety ettabliahed at 1*12, when eowpared to 
ether Indue tries (See App* trfk)* 

d# Petal ltie e » In epite of ell the preeautlene token end the eere 

exeroleed, eerloue eooldente were bound to eoeur# trm the start ef opera- 

* 

tione through tteeeaber 19b£» there hod been eight fetal eooldente in plant 
ope i* t lone* One of theee fatal It let eat an Anay en lie ted aen assigned to 
fEC, who was eleotroouted, and the other eeven were e It ill an employees ef 
who© four were eleetroeuted, one was gassed, one was burned end one eat 
killed by a fell* All accidents, whether t evert or not, eere thoroughly 
investigated, end every pottlble effort eat nade to prevent their re our- 
ronoa (8oa App, D75). 

7-3* roeilitloa - 

»• Ooaoral - fho alwoat ororwholwing snail details which beset 
tha oparotlona ataff of T-12 aoarly mate had in aagnitude the inaodUte pro^" 
law of famine out oonoontratod U-235# The eudden influx of a largo master 





) 



portetion, housing, eto. 

»• tronoportstlon - trensportetiun me one of the greet eerty pro- 
bleat , transportation had to »• prorided on the CE* *mj elso, to wr- 
founding eoeenjnltltt for tieif Who bed sot Won provided «lth housing. 



tho tiunbsr or vehicle* mod quickly increased, from 72 1b Ootobor 191*5, 
to 822 in December. This servlee eontinoed to increase until February 
19&, when the OBW Bus Authority took oror eons of tho ©ff-are» lino*. 

* 

faio trend oontiauod until oil tho transportation exeept that within T-lfi 

■ 

proper nee tikon oror by tho CSV Boo Authority. *» OlWrlnto tho trans- 
portation difficulties by utilising privatsly owned vehicles, o subsidise* 
Share- the-lide Plan was Instituted, ufcereby TBC employees purohoood, for 

por ooofet tiekete vol id for home to work transportation In thoir one 
^Uj* ^jHfeio^o* os*j)l c^^^wmi i^^rtwj(Bob JLJL^c ♦ ^ftoS^ ^ejejttsnJLly o'^ebs^ej'tteffeWe^i^ *^fco ^TfiC 



•* homing • nouslng fooilitios ot tho beginning of operations «oro 

(8m took 1, Vol* 12). to facilitate fr*wmm*u% ftf f#r*#tmtl mud to *1«» 
lerlate terdahlp tod #;qMmt«t f*r the *»p|ey*«9 #*f mtntainlag *MiAfii*#t 
in Onk ftldgo end for thoir families decohere, until adequate housing 
should boeono available in Oak Bidge, e system of living elleneneoi was 

* ■ t 

i 

instituted end boeono effective 1 February I9U4, and continued until 
85 April 19U5, ohen it mi roeeinded oxoopt for outs tend inc oos»it^sonts 
emde prior to tho ineuguretlon of tho general practice. An eeslgnment 
system beeed on type end inportaneo of Job, else of family end looetion 
of pomenont hone for ellooeting hooeos end doraitoiy speeo mas instituted 



in Beeember 19UJ, by the Blstriet *»/ ieeer. to distribute housing in the 




< * 
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wost off ieient possible oar.nar (See App. »77)-(See Book X, Vol, 12, 
Central raollities). On 16 June 1&3, the first group of houses were si- 
loes ted to be taken erer or 2 Air.ust 19U3» Housing eoBtlnued to be s 
serious problem throughout 19& and 19&. 



Althouch 



for off-duty hours, eaf stories tod eenteens hsd to bo provided st T*12 for 
on-the-job seals. Coneeeuently, oafeterlas end canteens were included in. 
the plsnt desire. The first hot ewel erne served et Y-12 in July X9l*5, in 
the osntoons operated tewpararily (before cafeterias oould be provided) 

* 

by the TBC Corporation* As the need for additional faollltles lnoreeeed, 

f 

More •enteens and oefeterlas were •rooted, these ostablishsionts were 
rigidly inspootod by the Msdioal Department, and were kept •loan and ean- 
itary at all times, the service grew until the 17 servings on the first 
day had risen to over 700 thousand food servings in August \9kf)t orer 100 

%H&UftsUSd trishft? sosnlftfi Ot* jjfat>^#^js%riat a&ft4 ft ln.l*#fcfcAt* VB 1*6 ■ssa stda in 4:Vmh 4l 

^Fs»V*^e» ^^•V^^Wswp-4% ^pv ^s?ej^^p^ W l^^sw^fc^F * ^tW^sv^sst* ^ks* ^sT ^Ws^^st* stW#»^P ^0 mvW&^B'm ^^sF ^*»r^»» S» ^sr ^■s^^»*^*ur ^t>^ ^p^W""t 

wmth (Sa* App # D7© and 86)* 

isSgSg ~ I^uBiiy •#rrio0 va« irmugwatad cm 1 August 1943* to 
j^j^cw^JL^la ^Ikaji &n^£ e^^sWP ^^kis^ jpMsWti ^a4sS 3s> Jjs^JJ^if (Jfit^JP^^j^iBa wij^jpOL A^^^J- ^s4? Ck^j^M^j^^i^sttj^ J^^^^'^* 
aoantl ♦ A oomplttaly aquippati laundry m opera tad, *ad. In August 19U5# 

• e 

t 

was proeassing einest $00 tho us a nd plooes per nonth (See App. $79)* 

'* *ator Supply . • Several types of eater were needed on the Y-12 
Aree (See Vol* 5, Design). Bssldss the raw water, whiofc oould be obtained 
dirootly fror the Cllnoh River when it was not turbid, there nee a treated 
water supply* this in turn was ussd to provide the m tutorial for do ion- 
ised water (water treated to proront seal in? in pipes), distilled water, 
and double distilled water for wore delleate operations where iwpurltios 
oould not be tolerated. Very large awounts of water were used, the ejuen- 

\ 

titla« # In Jagguat I9k5 $ Bm0m^mj^2j^ 9 ^ w ^ Ll ^ m gallons of raw 
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water and onr el* million fallens of treated water par day* lo daeraaaa 
the amount* of apaelally traatad water* uaed for cooling purpoeec, these 
trtr? recycled thvongh cooling to vert (See App, 900 and 01) ♦ 

Water was obtained front regular Oak Eldge anpply in quantities 
nj> to ax)|O00 t O00 gallene per month* To meat additional dasaafts without 
requiring an addition to tee water ^laat* arrangement* vera aade to nac 
tan Water diverted from the Una supplying the water treatacnt plant 
fro* the riTer* **w Vfetar had te h**s s?eclaX treatment and a continual 
cfcack kept on lt # to atthcr dlettrntiaue uae for ehart period* or change 

to treated water if the turhidlty raaohad a critical po int. Saw water 
waft uaad largely la cooling tower* and at other point* where larg* %uan~ 
titles ware required and use oould he nade without dancer of contamination 
of drink in* water* 

g. • Vary large uawtg of slaotrioitjr wore assded for 

the operation of ?-lfc* aost of It eayplyiaff the rase tracks, but a substan- 
tial awonat van used for obeiaie&l operations and lighting* this power, 
vhieb. vas obtained froa the feaneesae Yelley lathority, reached a Ji^h 

^fc^S^^w^Si^b HLj^^^Ji J(fc3L p^u^*- jpv^G^ ^Mpl ^C^pv-^p*^o^^»flp^1fc^^ •^■jo^^tXJo^^J ^^Ji ^^^3fc^p^j||^ ^^^o^^^jp^ ^ ^^p^i^p^ (BM^ ^p^Ipf ^^^S^^f^ ^pt€^lft^^ 

enaed tgr the Sleetroaagaetle plant as of Jl Deoeabor 1?U6 was $9tSHf«€9$ 

^^W^ 3J2) # 

** SSSSBtil w ttUttos « - General Utilities Pirlsion was re- 
sponsible for the operation of ell eorrioo facilities. *U« volume and 

■ 

^&30pi^p^ ^^^t 1Q|^^ J^^J^^\iii^^5^^HSi0p^J!3. ^fcHpft ^pJ^pJ 3^^p^ 11 )EL (p^^^tJ^^^Jt ^^^^fc^^^^^J&^Sj ^^J*^^C^^pJ^^ ^^^^ ^^^JS^R^fiMpL ^p^Jl^felilpWpe^^ 

trie*. 5^ afcjor nativities apt hrt^ljr described helewi 




Stonm it gonaratod at two bjilsller plants at 175 ponnds par a<u 



lack pressure and lOO*tf stipaifeast or a toaporature of about H70 d f# Stoaa 
%$f^s usad tJiro^^feo^t tha plaint foi^ oaaa§r purpoaas aaldo f ran boating^ s nah 
•9 air oondltlaslne* oetor boating, procais purpotee. 

Is aparatlng araas a large Quantity of ataa* 1» naed far daaa rating 



9201*4! «ra aAulppad with ataa* Jat refrigeration, part of a ay a tea that 
•applies oooled air to the traoka. 9201*2 and uaa aaohanieal 

refrigeration. *a ■taod-ey eulldlaga neat 1« required to aalntain a 
*^aattg^aj^ntstr s tliai ^^111 not j^siwslt tno oooe/danejS'attoii of sftoistsflp^ o#*^ SKissi^ra 
atulpaont* la sanaar* whan tha an tiro aiaotroaacaatia plant was la opora- 



tloa about kuwi teas of eoal wore mood par south and in wintor SOQu to fOOO 
tons* 

Ooaprossod air it suppllsd throughout the arsa. *he original install 
latloa was aado with small units U oaoh building, fho aaintoaaaoo oa 
thaso unit* vat oxoossirs and aapaalty lna&oquato, at 1700 trcu ft. par 
aitroto rotary conprostor was traaaforrod fro a SPVA and lnstallod in «?UoU-2o 
einothor unit uaud In uouotm^tlon was iustollod In ^^0^***^^# i?ha nostrols 
on all tea to units wore aot to that any drop la air prosouro would auto* 
matteally start tha original snail units as roqulrode 

Air aondltlon is naiatalaad at uniform tonooraiuro and bouidity In 
buildings 9206, 92W# 9733KU 9733*** 92t>3« $211. Gartala rooms ara 

tloa of varying degrees was auppllod aoau euUdlngt f«* ooafort af 
omployooai ethers far roaoval of toxic gases, at rataa up to 80 ohaagea 

^^^^ ^aJ^Ca^^J^JP a ^^^L *ff ^^ftiD^fc la^t sePjn^^^JB ^a^^al^t Jt^^^o^ leL ^e^^5 ^e^^C^^^^^nCnC^fc ^eL ^^^gC Jo^J^C^i^4£ ^a^^^ft ^jj^^^fc ^fc^^ 




buildings Q2oi*»l and 



throng air f 11 torn. At 




^ i t ^^as etaoossaje^y to irapl^kaa 
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0000 air mate per month. A social ore w* set up to handle this work* 
Tho mate wer* taken to a building equipped for removing dirty filtering 
medium and rethreadlng wit nov filter cloth* Warn dry air was supplied 
to certain equipment in many buildings throug equipment known as 
Ileotro-Dr ters * 

area at a 

* * 

rate ef about 1,000,000 gallons per month* This was received in tank oars 
unloaded either In large storage tanks on the roof of traek buildings or at 
eentral distribution (972?) from where it was transferred from storage 
in dollies, and distributed, often to ether operations of C*E*W« 

Dry Ice (Oode 765} was used throughout ^area at the rate of 
about 3,000,000 lbs* per month* pry Joe mas received In refrigerator ears 
at 9727* Here an operation was set up to saw the 60 lb* blocks Into usable 
elses, distributed to the entire area* Saws and handling equipment were 
devised and modified to meet temperatures involved . 

Distilled water was made originally from condensed steam* 

Later because of the large quantities required, Demlnerallsed ftater was 

■ 

substi tited and used at a rate of about 650,000 gallons per month* This 
water was used largely for cooling electrical circuits of high voltage, 
hence the dielectric had to be maintained at highest possible level* 
In addition a unifom pressure at a uniform temperature had to be main* 
talned regardless of outside air conditions* Hater used in certain 
equipment had to be maintained within narrow PH limits in order to pre- 
vent corrosion and clogging small passages* 

Electric Transformer type oil In excess of 1,000,000 gallons 
is required to fill most of the equipment end is used chiefly as t . 

) 

) ?*• 



) 



coolant for tho electrons gnets* The oil %ms used primarily for carrying 

away heat* To aooomplish this, the oil wus circulated by means of ptaaps 

through heat exchangers connected with miter cooling towers « Some idea 

of oil capacity handled io given by tho siso of the main oil headers which 

are 16 inches in diameter for each building. A uniform temperature and 

pressure of oil to tracks had to be maintained* Any deviation had a ten^ 

jUnoy to create unpredictable electric grounds To give greater assurance 

against electric grounds the dielectric of the oil w&e zatintained at 36 KV* 

When it is qonsldcred that 25 OT is the highest dielectric value in oils 

that car be purchased under guarantee, and utility practice is not to 

change oil in electric equipment until the dielectric has reached a much 

lower value f this gives some indication of the fine operation required* 

In addition to regular filters in each system and at each coll on every 

track ; to help maintain clean oil as long a6 possible, two oil purifying 

buildings were built , fully equipped, together with a laboratory for 

checking continually all oil in all buildings* 

Twenty* two separate cooling towers, each made up of many cclls^ 

were Installed and used to maintain proper temperatures of th3 oil through . 

use of A heat exchange^ and ef the calculating water* Umy of the towers 

served three or four separate f una t lens * 

Refrigeration was required in all Beta Buildings and many 
Chemical Buildings as a part of the Electromagnetic process* Additional 

refrigeration was provided in part in air conditioning systems for all 

cafeterias and kitchens* Meat and fish storage (Bldg* 9771) was supplied 
♦ 

with refrigeration* Service and operation of hundreds of water coolers 
for drinking purposes were maintained* 




Other materials such as butane, Propane, Oxygen, Ammonia, 
©to generally used in plant operatiorifc^ere reeclred and distributed 
either through system pipe lines or in containers* 
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motion * - ommuasiors 

<-l* Y-12 Proration* Office, 

a* ^wrjl. * fho T*12 Qporatioao Off loo vis organised aloag 
tbo oaao adai ait trot iro llaes at that of tho operating contractor, aad lit 
foaotloa was to prorido tho laoaas for kooplag t&o Sit trio I £&giaoor in 
diroot contact vith tho T~12 plant (Soo App. S95K It roprooontod hlghor 
aathority in oil phattt of administration* production aad aaglaooriac 
aattoro la tho plant ama* ftadlag Opo rations *as tho T*l* ©poro- 
tlomo Of floor, who oorrospondod to tho fXO Assistant Works Msaotfors for 
Adalaistratlon, Saf laaottaf *ad Knlatoaaaoo, aad Production* tho T*12 
dporatioao Of floor was also f+12 Unit Ohiof, and la this oapaoity mo tod 
as toohaioal adrloor to tho District Ba*tnoar« 

b* Koy Psrtoaaol* * I«t* Col* tt. X* Kolloy mo f«*lJ£ Onlt Ohiof 
aad Operations Off ioor froa tho start of tho Job to ftoptoafeor 19*A t at 
*hioh tlao ho va* suooeodod >jr it* 9*1* J# B. Bahoff. who roaalnod Vait 

Ohiof and Operations Off ioor aatll ho la ta» mo oaaaoodad oa 9 Kovoahor 
19*1$ hjr Ooloaol 0* J* foraejr* Colonel Forney eoatiaaed at Halt Ohiof aad 

■-» 

operatleas Offioor until tho oontrol of tho Ifaahattaa ©lot riot was taken 
orar hjr tho Atonie Kaoffff Commission oa 1 January 19**7» 

Major ,CNwifl» W % ^R « aooU t X» entire Offloer* oaai to f~12 ffoa 
tlis Modi ton 3q^%ro Area la la* Tofte City oa 27 Horember 19*& f aad woo X*~ 
ooutlro Of floor uatll March 19U6* ttmtiz Strait, who hooaao X****atlrt 





Off low in lhroh l$6 t ronnlnod on duty until 30 Auguot X9k6, odton I* 
lii %«jF*r*rily MvmmmML Igr Major thorns Oloror, «ho wm tr*a*t*rrm& 
from tho T»18 Am Into In I9US. 

tetNM too Onomtlona Offloor and tho D|a trlot Off loo on logal arnttor*. 

in USA »* *mw»U. foohnloal AdrUar, ataUtod u f wlmlMl 
AdviBor to tho Onomtiont Off ioor f rom' 18 Aog not lfk$ to 17 i$Afi 

Mtton of fi-wtitotloa mad thing** In tpontlne frModuro* 

■ ., 

<Mn>MSNBnnni£an^jMon^ ^(^iWo^w^j^^ ^^^f ^^(^j^fcu^MMj^Lj^u ^Wn^o^ t ^(Wo^^^o^a , ^^a ^OO^Mn^ 

•« • . > . * , , ■ I j • ■ . - ■ 

Plant, In April I9k5 nnd oontlnuod on thit aolgna*&t until 8k «*y 

" Major Pnnnia 0 > Monro -wt Is ahargo ; -»'f AdaiaUtratlon and Oontroot 

""" 7. " 1 1 ' "" 1 "" ."" 

Munngonnut from 85 Jhmunrjr 19U$ 17 J^ubb 

Major Canflald Hadlook mm to T-1S from Ifcdiaon fauaro Aroa In 

' ' ' 

thla oaoaolty umtil 18 **raa 



4, .t 



Mr* John C> Maninnan -nsui had b«»ti IAm ffiMMlnnl flbminnor in aha ran 



%t pk#O^A%0 OlMMdOftl MAU^MlllUNI ftWl tMkXoi ftMM^kik^O ' P^lfflllf ft fWpfrfy 

if low Torit and f loriAn mm oaoloyod «• Cninf of tfco ProdMitlon Oiritlon 
nboono* of tho Chiof of T»l£ Oporotlont 9lrlal»a # Hr» loolnton ootod nt 

dfck4nm# AMijt «i -liittfa PIBlillttitd %hM AljHn^lJI^ All All BlkAMtt AdMlBlttteNn* 

^■F»Afloj^«Ww ^^^o»^^ ^V^F ^^KPoph A 9 ^^mr^ ^^oW^om- ^PPoy^r ^^^P^P"^Pw ^p^V W MpWQI^0^m^W ^b^pw ^I^^b^b^^b^O^^^p^bF 

n.mnniMan - - - 

tooan oho opo rating •ontmotor and tno Oiotrlot 8a«inoor« StU lialoon 
«a« naintalaod as of 1 Jinuarjr I9ii7, through rttfo ranoao • oaoh hoadod fcy 



■ 




and Maintonanco, Contract, Contract Maaagcaeat A Supply* Production Coa* 
trol* Special Basard* A A6couatahlllty # Pro ess a laprowtaont & Efrooarch; 
Choaloal Production A Research. 

*»2# Clinton itoff laeor Wattes «» gonaaosoc liastaoa Corporation 

e. general ♦ «* fh» fenaosse* Xastaan organisation ot Y-l# was 
organised with * tforfcs Kaasgar 1st vhmrg* of the installation* la in torn 
delegated authority to Assistant Works Kaao&ers la charge of Froducttiea, 
Baginteriog and Maintenance* and Mmlaistratlon* The Assistant tforks 
Kaaaft? for Production was la cftm*** of eho&ical cad racetrack prodnetloa 
as vol! as eheaiosl and process d*?elef*»nt« the Assistant Stories Knacker 
for Ingtacorloc and Maintenance wao responsible for facilities a* well as 
oil photos of englnecrlnc and maintenance wsrfc, the And* taat Works 
Manager for Adalmistratlcn haft charge of all edainietratlre duties* laalud* 
lac procurement (Sao Par. 3*11) and recruiting of personnel (800 Pan 3*6*} • 
the organisation is shown la Appendix A»l, 

h. Icy Personnol • fha key personnel of CBRMWC was as followet 

Br# Frederick a. Oonklln* Works Henager, who has hold this pest stooo 
tho hegtaalag of tSO annageasnt of T<»12* was appelated on % Moroh I5U3. So 
had previously hecn General Superintendent at Sonne s sea Sac tana's Holstoa 
Ordnance works la Klngsport, Tennessee* 

Laboratories la Rochester, was Assistant Works Manager la charge of pro- 
duction; ho roaalnod la charge froa tho tine of his eesignneat la April ^3 
aattl Septeafcer 19^5t w&ea Soaaossoo x&staaa pat htm la charge of tto re- 
ooaroh pragma at Klngsport f f eanessee. 8* was act replaced as Aaslatmt 




Works Manager* 




My, Jwti 111 Is nns Assistant *ork» Manager in •herge 0f Inglneerlng 
fron 1 nbreh I9U3 until 1 February 19U5. *t *hioh tine he ens transferred 
to ether duties within th« Tennessee Bastnan Corporation, at Klngeport, 

■ 

Tennessee, lit duties nr* Absorbed by others *nd he «*■ not roplaeed. 



Mr. tee 0. Inrren. Assistant *orks Manager in share* ef Engineering, 
end ttaintoaaaes, en* hired by Tenses 10* festens from the fenneseee Valley 
Authority in July I9U$» *a l#ft tho projoot U January I9U6 and *a« not 

roplaaod* 



1 '1 ^ t 



lr. Edgar f. Inker. Assistant' Works Mensgor in eherfe nf Adalalstra- 

^■sejep*es , eowwienw*<*ieMrte*snsrteewojenise>(i^ ^ 

tien, boson* «ese#inted with Tonnes swe ln« tens in Oetober 19UU« le left 



' 3fa It ft««biri t bnnager :%f ingineering, whose f f**le*i experience 
inaludod 9 yaara on tho staff af f?A # prior to tixtoh ho had broad oxporionoo 

^400^11^^01^ no ()U4o)f aifiiiif 4«i ww fco>4jh%noj |tiil CtMUBOnio* . teinad Y*£*C* 
ses^»*^w» ^o wo wpn^npwwi awe *wiw wwo> wswwnjroowvoi^nr o) nl" o»«*hp *p mw^w^w 

" . » s . 

^98^ 3o^j^ o^^w^ IP^^o^o^ oo^^^n^^^ ^ ^^Bfcn'^n^s^^ ^Mft l^^o^o ^p^^e^hA^n^ li^^ o^^^^o^ ^^^fciJPnn^ ^L^g* J)e^^i Sfe^n^l^is^ ^P^^^Ji^^^^^l^^oe'^i^^oViA^ 

information to tho Itahattan Diotriat and to ttoao and Vobotor* Am 
Ifetnnger of Inglaoering he anlntsiaod sonll effises in Berkeley end ins to n 

' -A'\ ' '"'< - 1 " ' T ^ . - • 1" * • V V 1 " - .. . 1 •. . • 

to ebtnln inforontlon fron the design •ontrootor and to ndrlso on designs. 



Itanh of onrly j^lnnt ooerntion «ns uoder his genersl sayorrUion* 




dtSnCloinnnnofti^^ ^^^^aBni^w^i J^rad^tatfiasB liajwkjjor^ aorvo^s iott that oaj^a** 

-fron Oetober 19& to the nresent tine, 1 Oonusry 1947* 



. >r * Ijggs ^* »— >or. Irodttotien Htnoger in ehirgo of rneetrsek opera, 
tion, nns effielslly trnnoforred to Y-18 in April H(3 # fron Pistil lotion 



Prodnote, lno # He is still with ths projoot ns of 1 dnnoftry I9U7, 




by the Off loo of Selentlflo losenreh and 9erolopn»nt t nns Direetor la 




^t 

^BBS^B a ftt^' Wr* U^a^S WF ••^^•"•^■'Ofcfc w ^POn^rJpr^^^pa# WW 

Dirootor of Proooaa Iwprorounnt, w»« hirod oy 
tammtM Baatann la .Juno 191+3 1 ho had boon shiaf oaglnoer for the Tork 
Bafa and Look Goapany. Ha o outing* at Dirootor af Proooas LaproroBomt 
until 51 August uhon ho wont to Argonno laboratory BMr Chicago* 



Mr. Bonald L« jQoa*ry m Cowptrollar for CEW-TBC| ho had boon at 

* » 

nary 19ti| # and aobaafaoatly to T-MU Bo waa still with tha projaot so «f 
fl P aean ba r 19J& ' , 

poatible the aehievoftents of tho Y-12 Want la wade tor 

* 

■* • * 

The faimaaaoo Valley Authority, who besides supplying power 

» t , . * 1 . • t i " 

tho projeet, faro of their tine and af fort to Wlp eurrey and ehooee 
tha slta # aa wall as helping la tba eolutlen of various olootrloal prsblenaj 
tha Dal tod stetee a^leynent Berriee, who oooporatod at all tinea to 

9 

* . ' t V 

, r 

e^^P*3Ljp J^^MWP^tti^S JjWWP'eJ^SJSStt^l'l b^o!MP ^p/ij^ J^o^o^flS^^^ ^s^^^PJ^^l JJ^Wk^MMJ ^^afe^ii^^^^ w^^» SM&VWtaB^^^^'S&nj 

I 

V 

tho helped organise tha training slaaaea % tba United States Buraau of Mints, 
who helped soIto gas and aortal* problem } tba Baited 8 to tea Buraau of 

* ■ 

i ! r' , ■ . . ■ . . . * 

standards, who aoaparatsd on analytleal probleas, SeleetiTO Serrlee, 
olio oooporatod with tho »latriat to hoop trainod poraonnol mllabUi and 
•toao and Bobs tor who Aoalgaod and oonstrustod tho ontlro T-l* Plant and 



oooporatod In sotting tho Plant in oporatlan* 
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Bo. 

Al Organ i«ot ion Chart-CEW-TEC, Sapt. I9U5 

42 Oooupational Tin*. Btatua Chart, Oot. 

AJ C1W-TBC Bnployoo Chart 

Ak C1W-TBC Poroonnol Baployamt 

A5 Baplayaa Turno-aar Paraantaga 

A6 Poroonnol Tominationo 

Af Abtaataait» Parana 

• * * ■* * 

A6 Baployaa Bala-faa*la Paraantaga Distribution 

A9 Waakly *»rsennal Changat 

AlO Employe Load Change with 0#part»tntal-Or»up 

Coaptrltens 

All CBW^TBD^Pfcyroll Analysis, Dto* 19M> 

A13 Artrtga Wkly* flrow Btralagi ?#r SaployM 

Alt* Av*r*g# Overt in* Hours fltr BaployM 

A15 Manhouro Total Work with Orartlaa oospariaoc 

A16 Baploysoa By Rolls, with Suporrioory Saparation 

Al 7 Gross Payroll Monay-Po roan toga Diitribution 

J^jf Ho X 3» a 

A18 Rvanbor of Kaployooi-Paroontaga Diotrlbution 

By Roll* 



Bo« Description 

A1S Status of Government Funis Advanced to CEW^TEC 

A20 Status of Government Funds Advanced to CEW-TEC 

A21 Accident Frequency and So verity Bates 

A22 Tfiage Dividends for Y-12 Employees 
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CLINTON SNOlNiSR *OHKl-TS*NsBSKE EASTMAt< CORPORATION 
Works Manager, P. R. Conklln 



ASSISTANT WORKS NANA???. J. 1. MoNALLT 



ASSISTANT WTRKS MAN A3 LSS 3. WARHSK 



CHEMICAL 
Prodmtion Manager, D. C. Hull 



sir* :h^:^ai. i-ivijion 

Xporlntendent, J. L. Patterson 



— <Reflnlng Cheeloal Dept. 18^ 
— —(Refining R«oov*ry De;»t, 186 
— <teta Analysis 3spt« 190 

—(Refining Sampler Huh A Purlfloatlon Dept. 196 



:toccal maintenance k wiseerijb cont*>l 

Superintendent, 1, A. Akin 



ENGINEER I NO AND MAINTENANCE 
'Imager, n. R. Chambers 
Assistant Manager, B. M. *)erly 



SLSCTRICAL DIVISION 
Superintendent, J. H. Holton 



[Process Sleotrlo Department ^1 
rooess Eleotrlo Department *C 
--(Rnflnlng El*otrlo Department 
—(Plant Bleotrio Department 
-('.leotrio Unit Supply 



MECHANICAL SERVICES DIVISION 
Superintendent, T. L« Brcwn 



t PI ant Maintenance Dapartntnt 
[Shop! Department 



-(rfeneral Utllltlaa Department 



-(Inspection 



-{Planning and Estimating 



ENGINEERING DIVISION 
Chief Engineer, J, E. ReeTes 



— (Chemioal Engineering 

(industrial Engineering 

(Unit Design 

( Eleotr la al Dsslgn 

— —(Engineering Serrloet 



SEtTICBS DIVISION 
SupTlataodant, L. 1. Pol an 



Root Pro e astloo 
Safety Dap a r t— i ot 
Cafeteria, Depsrtn* 
<M1»«*1 lentous 
HSuildUc Serrlees 
WMeblle 
MLeuslry 




ASSISTANT «ORKS MANAGER, E. P. BATTfl 



R. L. Plenary 



3E31RAL OFFICE 
Of floe Manager . ». «. Savre 



— -(Aooountin£ Department 

(Payroll Department 

— (Off Joe SerTloes 
1 (-ashler 



-(Traffic Vtnager 



-(Auditing mrA Procedures 



-(general Stores Deoartnant 



-{Supply Control 




MEDICAL D IV IS 10 1 
Mad leal Direeeor, C. Leggo, M*D. 



INDUSTRIAL RELATIONS DIVISION 
SuDerlntendent. T. if. Taylor 



[Employee Relations Oept, 
I Training Department 
[Employment Department 



h 



-K a *C° Standards 



-Cfrooureasnt Department 
|—( Pur oh as log 
Expediting 



OROAJimTIOa FLOV and SfJUV MAOS 
At Clot* of linth Period, eVp iH ir 1*U6 




GE.W-TE.Cl 



OCCUPATIONAL TRAINING STATUS AT TIME OF HIRE 

Review of All Employees on Rolls Oct. 5,1946 



ro 



V' 



CLASSIFICATION 



Macminc Shop 

• fLDCO . A AC 

■ CLOCO - ACCTYLCNf 

•CLOCK - COWll NATION 

Radio * Raoa* Vccmanic 
Shcct MCTaL 

D* A FT I HO 
lntPCCTi OH 

Othcka - Not Cla»»imio 
Total 



ELCCTHlCAL EfttlHCCH 
UCCMAN I CaL 

Ci vie 
Cmcmi c*t 

MlHINC 
iHOui T«l AL 
AacMl TCCT <j«al 
Ac «OH AU T I CAt 
A«*l CULT U*«L 

C«*rT EtttiHccii 

Qtmc^o - Mot Ci«fliri(o 

Total 



MEN 



NO. 



TtCwHICAL 

Cwcut Aiirr 
Pwrfi Ci 
Mathchat i ct 

MC T ALU WA* V 
• •CM I TCCT i*t 
HOHC CcOHOHICt 

Puc.Vr b ical 

Qtme«» » Not Classified 
Tot tc 

NON.T ECHN i cal 



BullHCtl AOWI Ml « T«» T | «« 

St t t if tics 
e o .'c a t i ch 
La* 

ItlOJlTfl «l VOCATIONAL 
AuOlTlktt «NO ACCOUMTlNfj 

Account i hk 
Secretarial Science 
Stcnocr'Phic 

T TP I Hk 

Cte « i c #t 

UTKEB* . t»CT 'LASSIMEC: 

Total 
Uo -,pt c i * _ T -» a i * i «« 

Tor» t LmplotCCS 



80 

16 
1 1 

57 



90 
6i* 
57 
121 

5 
2 
2 

3 
6 



zee 

52 

i 

0 
16 



50 
l 

75 
16 

6 

'<") 
9k 

10 

56 
«70 



.TO 
- • 1+ 
.29 
2.15 
.68 
.66 

7.50 

1 5777 



1 .61 
i .^o 
.66 

2.17 
.Of 

.Ok 
.Oil 
.05 
.11 




WOMEN 



NO. 



12 
6 
2 

"5 
2 

.56 
7TB 



TOTAL 



NO. 



U.80 
1.16 

.95 
.02 
.02 

.29 
J.»5 



.02 

:?2 

62. ,J 



100* 



1*7 
0 

17 



75 
171 



16 
69 

H 

6 

,0 

22h6 
>2Gt: 



.57 

.06 
.16 

.1*7 
.06 



.03 

Tbl 



.55 

5.*1| 

. .0 
Z.I'} 



.19 

I. .6 

lis 5' 

7 I . 2 -, 
I 00^ 



92 

U5 

10. 

16 

I2il 

55 
59 
2 



90 
84 
57 
121 

5 
2 
2 

5 
6 

5t 
1*26 



515 
69 

I 

I 

ll 

21 

625 



1.6 

I 

11,2 
1 6 
8 

75 
7fc 
509 
10X9 

7'>9 
b79U 



1 .05 
.51 
.1 I 
.18 

I .lil 
.60 

.41* 
.02 



1 .05 

3J 

1 .38 
.03 
.02 
.02 
.05 

% 



I*. 65 



5o8 
.71* 
.79 
.01 
.01 

7.1 1 



1 



.52 
.01 
1 .62 
.18 
.09 

,ilO 

I. \ 

.19 

':B 

W, 1 
1 1 .9T 



1 00*' 




CE.W— TE.G 



NUMBER OF EMPLOYEES 





GE.W.-T.E.C. 

HIRES, TERMINATIONS AND EMPLOYEE LOAD 
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C. E.W.-T. E.C. 

EMPLOYEE TURNOVER PERCENTAGE 



PERCENT 




5 6 7 8 



10 II 12 13 I 



-> 1944 PERIODS <r 



8 



-> 1945 PERIODS <r 



10 II 12 13 I 



8 



1946 PERIODS <- 



10 II 12 13 



C.E.W.-TE.C. 

PERSONNEL TERMINATIONS BY PERCENTAGE DISTRIBUTION 




C.E.W. - TE.C 

ABSENTEEISM PERCENTAGE 





A8 



GE.W-TE.C. 

WEEKLY PERSONNEL CHANGES 

FROM WAR TO PEACE TIME OPERATIONS 
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CE. W-T E.C. 



EMPLOYEE LOAD CHANGES WITH DEPARTMENTAL-GROUP COMPARISONS 



> 

O 



25,000 
20,000 



At Period Close 



lOpOO 
9,000 

apoo 

7,000 
6,000 

5p00 
4,000 

3,000 



2,000 



1,000 
900 
800 

700 
600 

500 
400 

300 



200 



100 




100 



8 9 tO II 12 13 I 



2 



8 



10 II 12 13 I 



8 



K> II 12 13 



1945 PER 



1946 PERIODS 



1947 PERIODS 




SUMMARY ANALYSIS OF PLANT AND NUO-SPECIAL PAYROLLS 

(COVERINXi APPROX 99. % OF C.E.W.- T.EXJ. EMPLOYEES ) 

TWO WEEKS PAY PERIOD ENDING DEC. 28, (946 



PAYROLL SUMMARY 





PLANT 


NLO-SPtCI AL 


TOTAL 


NUMBER EMPLOYEES 


6.192 


2.09U 


fa. 286 


GROSS EARNINGS 


#553.51*2.34 


|269»909.32 


♦823,451 .66 


DEDUCTIONS: 

F.Q.A.9. 
Gov 't Tax 
««ft Bonos ■ 
Ml SCCL 


* 5.536,65 
34,114.40 

25, Bis. 76 
3,766.00 


* 2,626.73 
27.2^0.70 
I7.2ik.50 
1.964.03 


I 8.t63.58 

61, 355. •! 

43,060.26 
5.730.03 


T0T*L 


4 69,2>3.0i 


t 49.075.96 


*i 18, 308.97 


NET PAY AMOUNT 


Mk. 309.33 


♦220,833.36 


4705.li42.69 



PERCENTAGE DISTRIBUTION OF GROSS EARNINGS 



MISCEL. 
769% 




DOLLAR DISTRIBUTION- ARITHMETIC AVERAGE PAY CHECK 

rrr^pr— — — tt : :— 33^ — - — ~ 
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Fo. Old Ate Better it 
Gav't f iTHMOwo ma Tax 
Waa Band PuaoMAAca 

MlSCCLbAMCAUl 

Tatal 



5.&H B9HTY- FIVE DOLLARS ft 
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Wage Dividends for Y-12 Employee a 



1* Prior to curtailment of operation at the Y-12 plant, whioh 
followed the decision on 26 December 1946 to continue to operate the 
K-25-27 plant at high concentration (as described in the Supplement 
to Book II, Vol* 6), the operating contractor, Tennessee Eastman 
Corporation, had experienced continuing difficulty in securing and 
retaining a sufficient number of qualified operating personnel* The 
war-time conditions, combined with the local living conditions and 
other faotors inherent in the work at Oak Ridge, were responsible for 
this difficulty, and among the means adopted to overcome it was the 
establishment of the policy of awarding an annual wage dividend to 
each employee who fulfilled certain eligibility requirements* This 
policy was instituted 24 Ootober 1945 and it was in operation through 
the year 1946* The wage dividends were based on the individual earn- 
ings during the calendar yearf payment was made to all eligible em* 



to increase the value of this incentive, the wage dividends were paid 
some time after the beginning of the year following, usually during 
the month of March or April* This policy was approved by the Manhattan 



14 March 1947* 

2* This policy remained unchanged until December 1946, and, when 
announcement of the contemplated reduction of forces at Y-12 was made 
to the employees concerned, on 26 December, many of them assumed, with 




District* Payments were made on 14 April 1945, 14 March 1946 and 
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considerable justification under the circumstances, that because they 
would be laid off in January they would be unfairly deprived of the 
wage dividends which would presumably be distributed at a later date* 
This assumption spread and there was added to it a rumor, which was 
not justified, that the Army had refused to approve the payment of 
the dividend* Considerable concern was thus aroused among the em- 
ployees, disturbed as they naturally were in any case about the con- 
templated termination of their services* Hundreds of them sent letters 
to the President, or telegrams to Senator Kenneth McKellar of Tennessee, 
oomplaining of the unfair treatment which they as suited that they would 
receive* A letter along the same lines was sent by one employee to 
Senator Robert A* Taft (See attached exhibit)* These communications 
were referred to the Commanding General of the Manhattan District, 
for reply or for explanation and report, and were received by him on 
or about 8 January 1947 and later, after steps were underway to assure 
that all the employees to be laid off would be treated with complete 
fairness in this matter (See attached exhibit) •» 

8* On SO December 1946, Col* E* E* Kirkpatriok, Deputy District 
Engineer, had expressed the Army 9 e views to the Tennessee Eastman 
Corporation, stating that equitable treatment of the laid-tff employees 
was imperative (See attached copy of TEC Bulletin)* The Corporation 
instituted a revised policy on wage dividends, under which all employees 
hired by Tennessee Eastman Corporation on or before 1 October 1946, and 
continuously employed through 81 December 1946, were eligible to parti- 
cipate in the dividends earned during the year 1946, regardless of 

- 2 - 



-whether they continued in the employ of the company after 51 December 
or not, except that this change in policy did not affect persons dis- 
charged for cause or voluntarily resigning before the date of payment. 

4* The revised policy was explained to all employees in an 
announcement published in the "TEC Bulletin 11 which was issued 7 
January 1947 (See attached Exhibit). In the same issue of this Bulletin 
other benefits to which terminated employees might be entitled—return 
travel* moving expenses, and vacation allowances—were also explained* 



TO ALL EMPLOYEES 



The Company la pleased to announce the following changes in the rules of 
eligibility for the ISage Dividend to be paid on March 14, 1947. These changes 
were approved by the Government, pursuant to our contract # on December 31* 
1946. They apply only to the Dividend to be' paid in 1947 and were approved 
because of the extraordinary circumstances that surround the present curtail- 
ment of our activity here, which will affect the majority of our employees 
in the months of January and February, 1947* 

(1) All employees who were hired by the Company on or before October 1, 
1946, and remained continuously in its employ from such hiring date 
through December SI, 1946, and who received wages, salaries, or 
sickness allowances from the Company during any part of 1946, will 

be eligible to participate in the Wage Dividend regardless of whether 
or not they continue in the employ of the Company after December 31, 
1946 i except tkat persons discharged for cause or voluntarily resign- 
ing before date of payment of the Dividend will not be eligible to 
participate in it* 

(2) Employees whose first day or part of a day of actual work ooourred 
on or after October 2, 1946, and before January 1, 1947, who received 
wages, salaries, or sickness allowances from the Company in or for 
the period between October 1 and January 1, and who remain contin- 
uously employed until, and are on the active payroll, on the date 

of payment, will also receive tke Wage Dividend* 

(5) Exceptions nay be made in ease an employee Is temporarily absent on 
December 51, 1946, or on date of payment because of verified sickness, 
aooident* vacation, scheduled day off, excused absence, or leave 
of absence* 

The above are the changes that are of most immediate Interest to you* A more 
nearly complete statement of all changes will appear in an early issue of 
the T* E* C« Bulletin* 

Please note that Wage Dividend checks cannot be distributed in advance of 
Maroh 14, beoause computation of individual payments could not begin before 
January 1* After the individual payments are computed there remains the 
necessity for careful check and audit of the entire payment before actual 
distribution* Therefore* eligible employees who leave the payroll before 
March 14 will receive their TVage Dividend checks by mall* These employees 
should be sure to leave their forwarding addresses with the Employment 
Department on terminating, and particularly careful to notify the Employ- 
ment Department of any subsequent changes in address* 



January 2, 1947 



F* R* Conklin 



Copy 




December 51, 1946 



Senator Robert A* Taft 
Washington, D# C* 

Dear Sin 

Clinton Engineer Works - Tennessee Eastman Corporation 
published in the paper that a bonus was to be paid to their employees. 
Oak Ridge plant included, for earnings in 1946* low the Army has 
announced that 6000 of us would be terminated as quiokly as possible 
and that we could not receive the bonus * 

left comfortable homes , good friends, comforts afforded 
in modern cities* Our children had to change schools in the middle 
of the term and are now facing that necessity again* We walked in 
mud for ten months i and to travel miles for adequate food and clothing 
supplies* Despite all reports, our salaries were not exorbitant with 
the operating companies here nor above the average anywhere* We didn't 
mind any of this for our one thought was to win the war and we put all 
our thoughts and energies in this job for we thought it was the best 
way we could help* 

Now 6000 of us are terminated and are compelled to leave 
Oak Ridge within two weeks after termination* This bonus payment would 
help us immeasurably as we now have to hunt for a home and get coal to 
heat it with in the worst part of the winter* 

I would be most grateful for any help you can give us* 

Yours truly. 



/s/ Milton Burkhart 
115 Maple Lane 

Oak Ridge, X*&n* 
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January 8, 1947 



Honorable Kenneth MoKellar 
United States Senate 
Washington, D» C. 

Dear Senator IfcKellart 



I have your letter of 5 January 1947, with which you for- 
warded to me five telegrams you received, from several hundred em- 
ployees of the Tennessee Eastman Corporation In Oak Ridge, Tennessee, 
with reepeot to their eligibility for wage dividends in the event that 
their services are terminated in the near future* 

The matters referred to in these telegrams have been settled 
fairly by the announcement made In the *TEC Bulletin** published on 
8 January 1947 at Oak Ridge, which resulted from the expression of 
Army views to Tennessee Eastman Corporation on SO December, to the 
effect that equitable treatment of laid-off employees was imperative* 
These telegrams were sent without knowledge of our efforts in this 
respect » 

All employees hired by Tennessee Eastman Corporation on or 
before 1 October 1946, and continuously employed through SI December 
1946, are now eligible to participate in the dividends earned during 
the year 1946, regardless of whether they continue in the employ of 
the company after SI December or not, exoept that this change in policy 
does not affect persons discharged for cause or voluntarily resigning 
before the date of payment « 

This polioy, and also various other benefits to which termi- 
nated employees will be entitled— return travel, moving expenses, 
vacation allowances—are explained in some detail in the above-mentioned 
announcement, which is probably already in the hands of the employees 
who wired you* 

As you may know, the Manhattan District throughout its 
history endeavored to effeot savings in every was possible consistent 
with the attainment of *lts missions since August 1946, when the emphasis 
was necessarily shifted from war-time speed to peace-time economy, 
efforts were renewed on finding ways and means of reducing unit costs* 



I am glad to be able to say that these efforts have attained notable 
success* This improvement is responsible for the contemplated termi- 
nation of the several thousand employees referred io in your telegrams 
and it is estimated that it will save the Government and the people 
tens of hundreds of thousands of dollars every month* 

I an returning the telegrams, inclosed herewith* 

Sincerely yours 9 



L« Rt GROVES 
Major General, USA 
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Wage Dividend Eligibility Rules 
Are Revised For 1947 Payment; 
effects Distribution Next March 

Following conversations between the Company and Col. 
E. E. Kirkpatrick, Deputy District Engineer, changes affecting 
the payment of the Wage Dividend in 1947 were approved by 
the Government on December 31, 1946, and announced to all 
employees on January 2, 1947. The change in the rules was 
dictated by the unusual circumstances surrounding the pres- 
ent reduction in force, the major part of which is expected to 
occur after the end of 1946, in which the Dividend was au- 



thorized, and before the date of 
payment. 

The approved changes are as fol- 
lows: 

(1) All employees who were 
hired by the Company on or before 
October 1, 1946, and remained con- 
tinuously in its employ from such 
hiring date through December 31, 
1946, and who received wages, sal- 
aries, or sickness allowances from 
the Company during any part of 
1946, will be eligible to participate 
in the Wage Dividend regardless of 
whether or not they continue in 
the employ of the Company after 
December 31, 1946; except that 
persons discharged for cause or 
voluntarily resigning before date 
of jrjayjnent of thi 



1 

military bonus payments. 

(4) Employees laid off on ac- 
count of slack work between Oc- 
tober 1 and December 31, 1946, 
but who return to work in 1947 
within three months after lay-off, 
will also participate. Employees 
laid off prior to September 30, 
1946, who return in 1946 within a 
period of three months after lay- 
off will also participate. Employ- 
ees, however, who have been laid 
off for more than three months 
continuously will be treated as new 
employees upon their return to 
work. 

(5) Exceptions may be made in 
case an employee is temporarily 
absent on December 31, 1946, or on 
date of payment because of veri- 
fied sickness, accident, vacation, 




^Company Cites 
Rules For Paying 
Moving, Travel , 

Payment of the return travel and 
moving expenses of employees ter- 
minated as the result of the cur- 
tailment of operations announced 
on December 26, 1946, will be made 
under the terms of the procedure 
approved by the Government in 
1945. 

In order to qualify for return 
travel and moving expenses, the 
employee's termination must have 
occurred at the reQuest of the 
pany. 

A voluntary resignation 
q u a 1 i f i e s an employee for such 
expenses. Further, termination 
may not be the result of insubordi- 
nation or other action taken to pro- 
voke discharge. Although the con- 
tracting officer may permit excep- 
tions to these rules in unusual cir- 
cumstances, they represent the 
policy to which the Company must 
and will strictly adhere. 

Other Provisions Listed 

Other general provisions of the 
procedure covering moving ex- 
penses for terminating employees 
follow: 

Where, at the time of employ- 
ment by the Company an agree- 
ment was made with the employee 
to pay return expenses to a par- 
ticular point, the agreement will be 
fulfilled. However, in many cases 
no such agreement was made, and 
the Company's power to reimburse 
return expenses rests on Company 
policy. As approved by the Gov- 



Dr. F. R. Conklin, Works Manager, 
Issues Statement On Curtailment 
Of Operations Effected In ¥-12 

Dr. F. R. Conklin, .Works Manager, today released for 
publication in The Bulletin the following statement to all 
employees : • 

"On December 26, 1946, we were notified by our Gov- 
ernment to curtail the work at Y-12. We immediately passed 
on to you as much of the Government's instructions as secur- 
ity rules would permit. The circumstances surrounding the 
decision were such as to permit no delay in notifying, you, 
unfortunate as it was to disturb your enjoyment of the 
holiday season. 

"I am sure all of you realize that the reduction in our 
work is not Tennessee Eastman Corporation's decision. It is 

the decision of our Government, 



made in the national interest. Oak 
Ridge is a great place for rumors, 
as you know. One I have 
heard is that TEC wanted this cut- 
back to come at this time and could 
have prevented it had the Company 
desired. This is not true. Such a 
statement has not the slightest 
basis in actual fact. The Company 
is employed here to carry out the 
work laid down by the Government. 
Technological improvements re- 
duced the extent of the work. We 
are obeying our orders. 

Reductions To Be Orderly 

"Our present expectation is that 
the reduction in force called for by 
our instructions will proceed in an 
orderly fashion at the rate of 
about 250 persons per day. No 
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eral plans can and have been made 
to spare terminating employees in- 
convenience as much as is prac- 
ticable, we are still charged with 
the responsibility of retaining here 
an efficient force to carry on the 
remaining work. To do this means 
that the contemplated reduction in 
force must be carried out in accord- 
ance with orderly procedures. We 
cannot accord reduction in force 
status to an employee who, for per- 
sonal reasons, wishes to leave, but 
whose performance, length of serv- 
ice, and attendance indicate that 
he should stay here, even though 
this would mean that a lower rank- 
ing employee would not need to 
leave against his wishes. To do so 
would be dodging 'our responsibility 
to thp ■■fiOTftrffiraffpt'- , .n—^-^.^,,, 



occur airer tne ena 01 ±y4t>, in wnicn tne Dividend was au- 
thorized, and before the date of 
payment. 

The approved changes are as fol- 
lows: 

( 1 ) All employees who were 
hired by the Company on or before 
October 1, 1946, and remained con- 
tinuously in its employ from such 
hiring date through December 31, 
1946, and who received wages, sal- 
aries, or sickness allowances from 
the Company during any part of 
1946, will be eligible to participate 
in the Wage Dividend regardless of 
whether or not they continue in 
the employ of the Company after 
December 31, 1946; except that 
persons discharged for cause or 
voluntarily resigning before date 
of payment of the Dividend will 
not be eligible to participate in it. 

(2) Employees whose first day 

or part of a day of actual work 

occurred on or after October 2, 
1946, and before January 1, 1947, 
who received wages, salaries, or 
sickness allowances from the Com- 
pany in or for the period between 
October 1 and January 1, and who 
remain continuously employed un- 
til, and are on the active payroll 
on, the date of payment, will also 
receive the Wage Dividend. 

(3) Employees whose service 
was terminated in 1946 as the re- 
sult of death, retirement, disabil- 
ity, or military or naval service, 
and women employees whose serv- 
ice is terminated after September 
30, 1946, but before date of pay- 
ment either to be married or on 
account of a marriage occurring in 
the last period of continuous em- 
ployment with the Company, will 
participate in the Wage Dividend. 

To establish eligibility to partici- 
pate in cases of termination, three 
months or more must have elapsed 
between the last employment date 
and the date of termination. The 
termination date is extended by the 
number of weeks of any sickness 
allowance or vacation allowance, 
is not extended on account of 



military bonus payments. 

(4) Employees laid off on ac- 
count of slack work between Oc- 
tober 1 and December 31, 1946, 
but who return to work in 1947 
within three months after lay-off, 
will also participate. Employees 
laid off prior to September 30, 
1946, who return in 1946 within a 
period of three months after lay- 
off will also participate. Employ- 
ees, however, who have been laid 
off for more than three months 
continuously will be treated as new 
employees upon their return to 
work. 

(5) Exceptions may be made in 
case an employee is temporarily 
absent on December 31, 1946, or on 
date of payment because of veri- 
fied sickness, accident, vacation, 

scheduled day off, excused absence, 
or leave of absence. 

Payment of the Dividend will be 
made on March 14, 1947, to quali- 
fied employees. As announced on 
January 2, details of computation 
and audit prevent earlier payment, 
so that checks must be mailed to 
persons eligible but no longer in 
the Company's employ on date of 
payment. 

* The delay between the announce- 
ment of the curtailment of work 
on December 26 and the announce- 
ment of the above changes on Jan- 
uary 2 was necessary to permit 
time to work out the details of the 
required modification of the Com- 
pany's contract with the Govern- 
ment. Both Government and Com- 
pany officials expressed gratifica- 
tion that action could be taken to 
amend the former rules of eligibil- 
ity, which required that all eligible 
employees must be at work on date 
of payment in order to receive the 
Wage Dividend. 

The changes approved on Decem- 
ber 31, 1946, affect only the Divi- 
dend to be paid in 1947. Terminat- 
ing employees who may be eligible 
for it under the new rules are urg- 
ed to keep the Employment De- 
partment informed of their correct 
mailing addresses. 



\lt*«*»«*AVO AAA CUipiV/CC 1V1 SUCH 

expenses. Further, termination 
may not be the result of insubordi- 
nation or other action taken to pro- 
voke discharge. Although the con- 
tracting officer may permit excep- 
tions to these rules in unusual cir- 
cumstances, they represent the 
policy to which the Company must 
and will strictly adhere. 

Other Provisions Listed 

Other general provisions of the 
procedure covering moving ex- 
penses for terminating employees 
follow: 

Where, at the time of employ- 
ment by the Company an agree- 
ment was made with the employee 
to pay return expenses to a par- 
ticular point, the agreement will be 
fulfilled. However, in many cases 
no such agreement was made, and 
the Company's power to reimburse 
return expenses rests on Company 
policy. As approved by the Gov- 



In accordance with current 
license agreements, terminated 
employees must secure new 
license agreements or vacate 
premises occupied in Oak Ridge 
15 days after termination. 

If you are unable to meet this 
vacating date, personal contact 
should be made with the Occu- 
pancy Control Section of Facili- 
ties and Services Division, locat- 
ed in the USED Administration 
Bldg., Wing One, Second Floor, 
North, telephone 4041. The right 
to grant an extension is reserv- 
ed by the Occupancy Control 
Section. 



Hospital Insurance Coverage 
Is Convertible By Individuals 

Terminating employees wishing to continue hospitalization insur- 
ance coverage made available by the Oak Ridge Health Association 
must apply for individual policies at the association office, located on 
the second floor of the Dental Health Clinic. 

Applications must be filed within 30 days after termination for 
the same type of individual or family policy carried under the TEC 
erroun insuranep nlsin 
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ernment, this policy is, generally, 
that the Company may pay the 
return expense of travel, and sub- 
sistence during travel, of an em- 
ployee to the point from which the 
Company paid his expenses to the 
job, and, if an employee is mar- 
ried, the expense of travel, sub- 
sistence during travel, and the 
moving of household goods of his 
family to the point or points from 
which the Company paid such ex- 
penses to the job. 

If the employee, members of his 
family, and his household goods 
were brought to the job from dif- 
ferent points, it is obvious that the 
'expense assumed by the Company 
may not cover return travel and 
moving costs for the full, distance 
that a terminated employee may 
wish to go. However, in order to 
receive these expenses, the em- 
ployee and his family will not be 
required to return to the point of 
origin. He and his family may re- 
turn to any other destination of 
their choosing, and the Company 
will reimburse the employee for the 
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made in the national interest. Oak 
Ridge is a great place for rumors, 
as you know. One I have 
heard is that TEC wanted this cut- 
back to come at this time and could 
have prevented it had the Company 
desired. This is not true. Such a 
statement has not the slightest 
basis in actual fact. The Company 
is employed here to carry out the 
work laid down by the Government. 
Technological improvements re- 
duced the extent of the work. We 
are obeying our orders. 

Reductions To Be Orderly 

"Our present expectation is that 
the reduction in force called for by 
our instructions will proceed in an 
orderly fashion at the rate of 
about 250 persons per day. No 
terminating employee will receive 
less than seven days' notice of his 
actual termination date, unless he 
is released for cause or voluntarily 
resigns. Choice of the employees 
who will remain to staff the Re- 
fining areas will be made from the 
present personnel operating all the 
Refining buildings on the combined 
basis of their records of perform- 
ance and attendance, and their 
length of Company sendee. Choice 
of those to remain in other depart- 
ments will likewise be made on the 
basis of performance, attendance 
and length of Company service. 

"Employees leaving with reduc- 
tion in force status will receive 
separation pay as stated elsewhere 
in this issue of The Bulletin. You 
have already been notified of the 
recent important changes in the 
Wage Dividend plan, which should 
prove helpful to many of those 
leaving. This issue of The Bulle- 
tin also carries an explanation of 
the assistance to be given qualified 
employees in the matter of return* 
travel and moving expenses. Please 
note that the Company's efforts to 
find carriers for the household 
goods of terminating employees are 
made only as a convenience to 
those employees. 
Must Maintain Efficiency 

"Any substantial reduction in 
force, wherever it may occur, is 
sad. I genuinely wish this one were 
not necessary. However, while gen- 



umvituuaK; ao it was lu uistui u )uui enjoy incut vi u* 

holiday season. 

"I am sure all of you realize that the reduction in ou 
work is not Tennessee Eastman Corporation's decision. It i 

the decision of our Government, 1 : — : 77 " Z 

eral plans can and nave been mad 

to spare terminating employees in 

convenience as much as is prac 
ticable, we are still charged wit 
the responsibility of retaining her 
an efficient force to cany on th 
remaining work. To do this mean 
that the contemplated reduction i 
force must be carried out in accord 
ance with orderly procedures. W 
cannot accord reduction in fore 
status to an employee who, for per 
sonal reasons, wishes to leave, bu 
whose performance, length of serv 
ice, and attendance indicate tha 
he should stay here, even thoug] 
this would mean that a lower rank 
ing employee would not need t 
leave against his wishes. To do » 
would be dodging our responsibility 
to the Government. 

"Representatives of TEC's horn* 
plant and of Eastman Kodak Com 
pany, the USED, and other employ 
ers will be on hand to review worl 
histories of terminating employee 
and to interview those whom the* 
representatives may wish to tall 
to. 

"Again, I wish this reduction ii 
force were not necessary. Th< 
Company wishes good luck to thosi 
of the present plant staff who mus' 
be terminated." 



Revised Vacation Plat 
Affects Plant Roll 

Recent changes in vacation regu- 
lations permit terminating em- 
ployees payment in lieu of vaca- 
tion, provided six months have 
elapsed since they were eligible foi 
a vacation in the previous year and 
provided they meet length of serv- 
ice, attendance, an^ other eligibil- 
ity requirements. Formerly, it was 
necessary for six months to have 
ensued since the last vacation in 
order for an employee to receive 
vacation pay at the time of termin- 
ation. 

As before, employees remaining 
on the payroll must work sii 

(Continued on Page 3) 



Terminated Workers Are Eligible 
To Receive Separation Payment 

According to established procedure, all employees who are termin- 
ated due to reduction in force, are eligible for separation pay based or 
length orf continuous service with Clinton Kno-in^r WnrV«.T«nnaeci^ 



Male Member only ■ $24.85 $ 6.22 

Female Member only $34.67 $ 8.67 

Male member and wife $59.52 $14.88 

In addition to the above payments, $3.12 is charged per quarter 
for each child covered, or an annual premium of $12.45 for each child. 



Rules For Paying 
Moving And Travel 

(Continued from Page 1) 
job, the Company will provide all- 
risk insurance coverage on house- 
hold goods moved by common car- 
riers contracted for by the Com- 
pany at the rate of $625 per 1,000 
pounds of goods up to a maximum 
of $2,500 of coverage. Employees 
may secure additional coverage at 
their own expense. 

The employee may make his own 
household moving arrangements, 
and in such cases reimbursement 
will be made on presentation of re- 
ceipted bills from the carrier, scal- 
ed down if necessary to the amount 
which the Company would have 
had to pay if it had made the mov- 
ing arrangements. On the other 
hand, if an employee wishes, the 
Company will contract with a car- 
rier for the move and pay directly 
to the carrier such sum as the em- 
ployee may be eligible for. This 
will be done on the understanding 
that the Company will be bound 
only to use reasonable efforts to 
obtain a reliable carrier; will not 
be responsible for loss of or dam- 
•e to goods before pick-up or 
,iile in transit; will assume no 
responsibility for expense to the 
employee resulting from the car- 
rier's delay in pick-up or delivery; 
and that the carrier will look to 
the employee for payment of any 
charges in excess of what the Com- 
pany is obligated to bear under 
this policy. 

Storage Charge Not Covered 

The Company may not assume 
charges for storage at destination 
in any case nor at intermediate 
points in cases where storage oc- 
curs for the employee's conveni- 
ence. 

The Company will bear the ex- 
pense of return moving of the 
household goods now in the em- 
ployee's house at Oak Ridge. It 
cannot pay the cost of picking up 
such household goods as an em- 
ployee may have in storage at 
various points about the country. 

The Company will bear the ex- 
pense of moving household goods 
acquired by an employee's family 



after they came on the job, if the 

employee and his family were 

brought to the job at Company ex- 

i pense. The goods will be returned 

| to the point from which other 

household goods were brought to 

Oak Ridge, or, if all such goods 
were acquired after arrival on the 
job, to the point from which the 
family was brought to the job. 

An employee who was not the 
head of the family at the time of 
reporting to work, but became the 
head of a family thereafter, will 
be entitled to return travel and 
moving expenses of his family and 
household goods to the point from 
which he reported to. work if part 
or all of his reporting to work ex- 
penses were paid by the Company. 

Travel Expensed 

In no event can the Company as- 
sume the expense "of travel by oth- 
er than the most direct route to 
destination. Subsistence expenses 
during travel will be reimbursed 
in the form of per diem allowances 
for the time required for direct 
travel. Travel by automobile will 
be reimbursed at five cents per 
mile for actual mileage traveled 
or mileage to destination as shown 
by Rand-McNally maps, whichever 
is less. 

Travel expenses will be reim- 
bursed upon the submission of 
statements of travel performed, 
properly signed and accompanied 
by receipts for travel expense in 
excess of $1 in all cases where 
travel is by common carrier and 
not by private automobile. It 
should be particularly noted that 
reimbursement cannot be made in 
the absence of such receipts. 

Before reimbursement checks 
can be mailed by the cashier, he 
must be informed by Roane-Ander- 
son Company that the employee 
owes that company no money. Em- 
ployees are requested to clear their 
Roane-Anderson accounts before 
leaving Oak Ridge. 

It should be clearly understood 
by all employees that the Com- 
pany cannot undertake the pay- 
ment of per diem allowances to 
cover expenses arising from the 
delay of moving carriers. 

Application For Expenses 

Such return travel and moving 



W-2 FORMS AVAILABLE 

W-2 forms covering 1946 earn- 
ings will be furnished each termin- 
ating employee with his final pay 
check. Employees continuing on 
the CEW-TEC payroll will receive 
-2 forms prior to February 1. 



i j * v«ta i 



Length of Service 
12 weeks to 24 weeks 
24 weeks to 1 year 
1 year to 3 years 
3 yearn to 5 years 



Naae 

20 hours* ^pay 
40 hours* pay 
$0 hoars* pay 



Special Payroll 
Naae 
Vt week's pay 
1 week's pay 
IVi weeka pay 




^Revised Vacation Plan 



(Continued from Page 1) 
montns between vacations. 



Color Printing 
Tei Bt* Mifteussed 

Color printing techniques will bt 
A second procedure revision in- discussed by TEC Camera Clul 
creases vacation time for plant roll when members meet in the Eas 
employees who have completed two Portal Building, Tuesday, January 
years of continuous service from 1-*, at 7:30 p. m. One of the clul 
one to two weeks. members will demonstrate. 

Veterans who were employed bv Rules for the use of the darl 

CEW-TEC previous to entering room naVt * * >een discussed at pre 

service, and who have since been viou * meetings and any change 

reinstated here will be credited for proposed in these rules will b» 

the time spent in service in deter- consideration later. 

mining the length of their vacn- 

tions, as well as eligibility date. n on \ j ump at conclusions, oth* 

All other vacation eligibility re- countries, may not have the Atom) 
quirements remain unchanged. . know-how* 

TEC Fireman Is Winner Of Car 



time within which the employees 
must > apply for their return ex- 
penses. Accordingly, application 
must be made within a reasonable 
time after termination of employ- 
ment, and the Company, with the 
Government's approval, has estab- 
lished such reasonable time as 30 



days after the date of termination. 

Within thaj time the employee 

must indicate that he will apply for 
his return expenses or lose his 
rights. An employee cannot wait 
for an indefinite period to avail 
himself of the benefits under this 
policy. 

This statement covers only the 
general principles of the Com- 
pany's policy. It is not its intent 
to give full and detailed answers 
to any questions employees may 
have" in this connection. For fur- 
ther information employees may 
get in touch with the Housing Sec- 
tion of the Employee Relations De- 
partment about household moving, 
and the Cashier's Office about 
travel 




Howard Ross Baker (left foreground), of the TEC Fire De- 
partment, smiles proudly as he displays his new 1946 automobile, 
which was given away by the Oak Ridge Lions Club. Standing 
beside Raker is^T. A. McKenzie. Superintendent of Plant Protection 
l ^Department, and at right is Chief J. W. Hup: hey, of the Fire De- 
ar partment. A Navy Veteran, Baker lives with his wife in 
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WAR DEPARTMENT keCUWent QOneittts of 1 |:R/ e 

United States Engineer Office • f,f ^ CD I 5i - e: 

Manhattan District 



CAl I'ORNIA AHVA Of f ICF 

P. O Box 559 
Berkelfy, California 
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« »'«trict Ji<inm>r, k!;:nhAttan District, I. t # Box 

■I:, Li or V f i.r. < York, Y. 
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i. orvMritKi hertttti.th la i\ cor>,y of the rovieed story of the proceea 
prepared r» t'. T # How ani # fors^rly of the Radiation Laboratory, but nor* 
t.it,!. ti n f^niioriooe sasWin Corpora tioru »^Dr» Howard ie in charge of the pro- 
*r»-v:i for trrifiir. t!;e operators of this process, »-*nd he believed * wore *sor*~ 

i u.. atcr; of t-ie rocaso wtr not'ded for their men# ^Thie he© the Approval 
of ~r. Dor!--lin f and thi* writer believes it is »s acceptable 9& the one pre- 
-f.;n.) b * Jr» -cbr r„>oVU v 

^» H is ;;<«tud that t:»<; otory he a Leen ehortencd end roodo eiApler^and 
ftlao th/.t tho iiin product is the tfunfc, sooethlric tangible and found in lerpe 

•usntltl^! T*?ien*a5 th* J3fitfiii.fj In the- sampler (receiver) is simply used 



?!. A. ;iDLI3i f 

Captain, Corps of lin^inot>rs f 
Art* n ^£ineer # 



Irtcli !:cViHed >l"ry of Process* 

I inn < y: 2 to U m C. Itan.DJst, 

" to Mri • Ciorumu. Orr'Wt?, */incl# 

: ;■ i ie 



%"/t?/43 this uEsent consists of 4 n*ees. 

Copy 7 of £ copies, £cries &• 




conta 

States 

r » within the metr^ B^MArt 50 

— — — — — U S. C. f 31 am p^U trantiftit*0n ©r the 

reveiatio^^ P^^9ot*fttt in any manntr to 

fciVTHr/fiC C 'TMXST ^IV^SI K an uo^l u«d ptrton b prohibited by law 



The I ro.joot 



The fcovorrjcent project or. vhich vv src morkirif It known r,s the 
r-eveloncent of cubetitute I'^terinls, or D£k?, Lroject./ The purpose is the 
develorarent *nd E*nuf*cture of spccir.l substitute tnd synthetic nutciele 
for *rr ueete^The n*»es end nature of these pnte^Uli, the rethode of 
r^kinf the*, the organisations involved, r nd the specific *fr uses *re 
highly puprded secrets; therefore it is a necessary nolioy th«t no inf onaa- 
tion be given to f»n individual unless It is absolutely noeeesrry in order 
for hie to crrry out his worV on the project."' H'neajr nations also need these 
r*teriels bs « resfyjt they will endeavor to determine the methods being 
used rnd the progress being rrde by us« /"Further oornent upon the need for 
•eoreey i* herdly necessery* s 

It is realized in srdt© of the necessity for strictly Hritinf the 
disclosure of inforrstion, th*t Intelligent desifn, operation, rnd minten- 



anoe of rroceee equiment reoulros sone knowledge of the chnr^ et.er end details 
of the nr0O3sse6. ^ / broed description of the character of the prooess in use 
in this division is huroby given, f Specific details will be furnished to 
individuals by taeir proup l^^dert r*s they fro nauded in their mor^. / It is 
to be kept in Kind ** explained ebove thsi such is secret info nation f.nd 
le to be disclosed to no onu outside is Division without specific authori- 
zation of the division £;irBotor # > end to only the***; in thic Division v.- he 
netKl the Infarct! ion for intelligent prosecution of t Lei r vrorke ^ 
The Function of This Division 

The irr»ort*noe of c»t*ly£ts in :«-*i*r*t in^ cHe^fc! »^c-ct* orJi 
is well known. ^ in f*ct g*ny processes will n?t trVc pl«»co to rn n-* roclnble 
extent without f c'tsiyst./ coi .c? vit*lly n^dud at r^tefti n Tutorials r re 




I dependent on o«t«ly«ts tor tftcir aucc*6tful k roquet i sr.. / The enulimnt 

! 

bain? dare loped by thia Division is for t:.c synthetic rroduotl~-n ©f one of 
theec c-ecial ertalyate. ^ All of its properties *nd utee e-nnot be divulged 

i 

j tinea these do not enter intc the «or of Ui« tiviei'>n but iatr the trans* 

i 
i 

lecturing °* atrrte^ic rxte itlt «t ©t v er pltntc. ^It Is thus not our 
function tr divert our tttention or effortr to invostlgrtiona on t ate 
r^tterE since the;- *re *ell hcrvlled elsewhere.^ It if to be ran] i god 

hoirerpr thfit, rlthoujrr our 1 ivition it not «cturll/ develooln£ *nJ r>ro- 
ducirig; fin*>l ctr te^fc enteric! p rt eur unit, the o*tfcly*t nr^dueti^n it 
eeeentiel to the fin^l vitally i^oded nroduots. S 
The I'ol^tron , x> rocaar 

Our proses* ic defendant on. tho ~>olrr rnd mrrnatio rron^rtiee of 
tho coleeule* of various substances^ ^ * chorale*) m?n^rnt^on if* ,j cted uron by 
strong electrostatic anii elect ro.Tn^notle forces pt rather hi?h itifoenturei • 
the Vnole rrocese ta>iry plnce within * l*rg?- vacuus* tnnk 9 ^ ~~ «*oh unit, tank 
*nd r^net, it called * ?ol«^ron.^ it is tho behavior of the aoldouloa *hen 
converted into rolnr phnsas in the rtron;; n^netie field t^iat it tha basia 
of the ofctrilyat f oration* f 

the r~rt$rial fad \rto tr.e T:roees<« ie called the "charge* notorial* ^ 
T e nature of the rtixtur? it n^tur^il^y ithheld. f vren in n«^oe tlsc it would 
ba * "trrde *9oret r # / it it referred to only *»a tha •ohftrpe", epeoifio types 
be in* nurbfired* ^ .sver*l noleoul*r f >rH<s nay be n re sent in tha charge./ Tha 
object of tha nrocets it to convert *e mioh of the charge *s possible into 
certain pol»ir f or \* ^ich, beotuse tho/ enn enter into union* curf^ce- 
filr ^nd cr/fft^l-l^t cc r rrsn/en-o^te , h«vG tneei*i eet^l't^ nmn*rt iea« ^ 
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Inside the vtcuui. Ims'n chf r 6 e Ic hcvtod to the proper 
teaperr.ture* " #t that tempsreture, vaporised Biuterial prases from the 
: /t%S0l"?oir into the converter pasting first tUrau^h * *ixin£ chamber, ^ 
and thanes Into thy foreword e r»« *: b u r* re duo to bot,bfc ^dcant in the 
strong elect roil agnatic and ol30troetctlc fields cort*in conversions tefce 
pleos* • /< the oxect nature of U.e*<? complicated changes nt*od not bo t*. .en 
up nt thin tiae* ^However, certain pol«r arid non-polnr products pre for»sd«X 

Products frou the converter spr?y oat through the «lit opening j 
of the converter, toward tho <Vclit nnd C-elit whioh jive * p^rtioulnr 
•hepe to the electrostatic field. f & os t of the converter product! condense 
< ae •'gunk* on the C~noae end other cold surfaces near the transmitter unit# f 

At the end of a run thie ao-called $uxv< la carefully vraahed from the 
D-eatewbly ani eent to the ohetiste for the eeperation and ixirlf i cat Ion 
of valuable product a. f 

By the action of the elect root atie and elect roff**metlo fields 
a very eztall portion, a eaasole, of the product* f roc the converter ia 
dl reeled f roc the converter around to the aampler. S gy obaervin^ the 
netera eonnectad to the ooltr (P) and non-pol*r ( C) saaoler unite the 
operator ia tibia to judge the efficiency of the conver'.er t,hus to 
adjust for optima conditions*^ /t the end of * run s*rr>le r*te 1*1 la 
also sent to the chetiet as a final check on the run*^ 

Operational procedures require adiustrent of * r**r* er! at ice 

w 

of the converter power so aa to secure the »*xi»ur conversion of sater* 
ial (great eat 0 a p) ami the adjustment of the strength and jeoiretry 
of the electrostatic field eo as to secure the gre^teet pol* rising 
efficiency, o/p*/ 



As A \ ECJC z r - '\ rev • j z } , .irs"****} ^^?r?r : ^nc of Ml r<t?*ses 
of tba eouippent ct:*; ct be rovidecl# ^7 M c brief 1 nt roquet sry errlanr-tiDn 
cf our ^r^ese ? r.d of the f'unciiar -?f t\ k Wlfi^r, it i* hor>f% will r>ro* 
v'de ror in; >^c' :^rtu.4 i: M?\ !^tfi!3 c*r V? -rltisd *s needed ir* your 
lorh y^t Is *eeir. tc bo or v) * «! i th^t tl.c Ij/Tor; ^tion herein Usclo*'id 
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Y-12 PaVEk COHSUKPTION 



Month 




Bovenbor 1945 


3,290,000 


December 1943 


970,000 


January 1944 


230,000 


February 


9,530,000 


March 


18,580,000 


April 


28,640,000 


May 


34,740,000 


June 


33,810,000 




48.030.000 


August 


59,960,000 


September 


71,910,000 


October 


90,540,000 


ffoveaber 


111,940,000 


December 


126,000,000 


January 1945 


130,090,000 


February 


122,830,000 


March 


141,570,000 


April 


138,600,000 




144,080,000 


Juno 


142,290,000 


July 


153,170,000 


August 


161,930,000 


September 


85,380,000 



3Z 



Month 




mm 


October 1945 




25,770,000 


Bovorabor 




2G, 610,000 


December 




30,300,000 


January 1346 




32,230,000 


February 




30,110,000 


ESarc h 




33,310,000 


April 




32, £20,000 


May 




33,930,000 


June 




33,150,000 


July 




33,110,000 


August 




34,130,000 


September 




32,620,000 


Ootobor 




31,250,000 


November 




26, 660,000 


December 




28,000,000 




TOTAL 


2,317,340,000 EffH 



X 4.26 Mils per KHH 
Total cost of power consumed at Y-12 #9,843,695 ,00 

to December 31, 1946. 
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Paso rip tion 
Aerial View of Y-12 
Panoramic Views of Y-12 
Presentee ism Contest 
Mud 

Ride Exchange 
Suggestion System 

Blood Test at the Hospital 

* 

Alpha I Raoetraok 

Alpha II Racetrack 

Beta Raoetraok 

XAX Developrant Tanks 

Alpha I Cubicle Room 

Alpha II Cubicle Room with Operator 

Alpha II Handling Dolly 

Pulling ths M-Onit 

Servicing Beta Emitter 

Beta Emitter 

Cracked Bushings 

Beta Receiver Pocket 

Comparison of Zulu and Utangi Receivers 
Alpha II Type Receiver 



22 S Assembly Support Parts, Alpha II 

23 B Unit Diassenfcly, Beta 

21* Dismantling and Washing Receivers, Alpha II 

23, Alpha I D Unit in Washstand 

26 Alpm II Bin Being Washed 

27 F-eta uharga Bottle 

28 Dry Box 

29 /low Diagram * Bulk Treatment 

30 **low Diagram - Liquid Phase (Alpha) 

31 Plow Diagram - Sublimation 

32 Flow Diagram - bottling 

33 Recovery Line in Operation 
3U Salvage Parts Inspection 

35 Beta Hex Conversion 

36 Calcining Ovens in Beta Chemistry 

37 Bowl Cleaning in Beta Chemistry 

38 Ifydrogen fluoride Furnace 

39 Shipping Container on Balance 




Cl Aerial Views of T-12 




2 Panoramic Views of Y~12 



T.E.C. OAK RIDGE PLANT 
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Y-12 EXTENSION AREA VIEWED FROM SOUTH. JANUARY 1945. 
MAIN PROCE SS BUILOINSS IN CENTER. 



Presenteeism Contest 



One of the methods wed in the fight 
against absenteeism* 



C5 Hide Exchange 

Cooperation for transportati 



■ "i ■! * mi" i ?wm mi ■" "h "i * torn* "|»'| * il^M fi MH 




.5*" 



06 Sia^itsstloii 3y stain 
Ids ma with a smifc 



Bio oct test tit the Hospital 

th % t silts art taken at: rafmlar int^rrsls 
to c-h^ek eoncli txon of employees hsaltiu 
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Tne Plant oont&i&g four of this 

type 50 track: in two bull cling a • A 
fifto tr&efc of the same shase has 
a 1 p.ha II separatio r ; # q uipma ti t * 

The xaan worfciri;- on th# handling doily 
in the right foreground fi¥« in- 
dication of 8 i, E 6: ■# 



ICiX Bmmlommni; fmikw 

Kotn th*t only two ta&ks sti in this 
iimgBtt whieh corrospoada to tiis largs 
iimgi30ts a ailed the r&e$tr&ak$# 



C 1 2 .a ip I) a 1 w v.d i t X a Eg o& 

0n# m^iela (Control tin it) for 
a a oh m It in th# track* 



Q13 &lx>m IX QniviQl^ with Qmr&tor 



B e a u ti f n 1 % q u ipiBiim t # 
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CI 5 Pull 111 £ the IMiBlt 

trm Beta Source 'to it (M -limit) in sbomi 

be in? rctiiOFad trow tm J ine r for mshi&g* 

Note the operator using a wcnaom oliiaimr to collect 

giy loose materiel which, might full of ? * 
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LEGEN 

KET REMOVAL 
SMALL PARTS TRAY 
E- POCKET TRANSFE 
POCKET !N KODAPAK 
OUTSIDE WRAPPING 
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PLATE NO. 13 - WATER RINSE 



RUBBER COVERED SPLASH DOOR AND 
OTHER EQUIPMENT IN USE 



1 L 



FLOW DIAGRAM- BULK TREATMENT- DEPT 180 



N OJ 10 so 

p p o o 

K K h» K 



THIRD FLOOR 




GROUND FLOOR 



w3b 



LEGEND 



:CB FARBER 4 27 45 

approved: Wfim^ « * 
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1. 1000 GAL. TANK TRUCK 
2.4000 GAL. G.L. GUNK 

STORAGE TANK 
3.750 GAL. G.L. REACTOR 
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GLOSSARY OF TECHNICAL AKD CODE TERMS 



Acq el a rating Silts - Slits in the souroe unit which are used to 
speed up the particles that make the beam In the mass spectrograph* 

Alpha - The designation given to operations connected with the first 
stage separation of Ufcanium 235 at the Electromagnetic plant* 

Arc Source • The filament which is the source of the electrical dis- 
charge causing the ionisation or charginp of the particles that make up 
the beam* 

Assay - Operation performed to find the percent of uranium 235 which 
is in the uranium present* 

* 

Atomic Weight • Relative weight of an equivalent amount of any ele- 
ment using* the arbitrary basis that the atomic weight of oxygen is l6» 

Beam - The path of the charged particles in the spectrograph, which 
is a semicircle from the emitter to the collector* 

Beta - The designation given to operations oonneoted with the second 
stage separation of Uranium 235 preparation of the final product for 
shipment* 

Bins - See tanks. 

Bulk Be co very - Also called bulk treatment* That department in the 
chemical processing where the "gunk* solution obtaii^oy washing units is 
processed to the orange oxide (UOj). 



Bushing* • An electrical Insulator wiaieh passes through the face 
plate of the unit and must therefore be vacuum tight* 

C hain Keafrtlon * A nuclear reaction whioh is self sustaining in that 
practically every atom whioh reacts causes at least one other atom to re- 
act in the same manner* 

Cha rge Material - The grey green salt Uranium tetrachloride (UCljj) 
properly purified and ready to be placed In the mass spectrograph* 

Cold Source - A source unit operating at ground potential. 

Commutator - One section of the armature of an electric motor or 
generator* 

C onoentratrion - The % of the total Uranium present which is uranium 

235. 

tubiole - Tne control unit for a mass spectrograph* 



Debugging - Slang expression used to mean searching for and correct- 
ing f aul te in equipmen t* 

DeratslM - Pumping out the gasses which are absorbed on all mater- 
ial and surfaces in the tanks* 

Development Units - Experimental units that permit small scale opera- 
tion sHTTmna^ in the racetracks* 

Drain - The removal of stray charges by allowing then: to "drain" off 
to ground potential* If allowed to build up they would cause sparking* 

Eleotron Oscillation - Proper conditions of space and charge will 
cause electrons to osolllate between parts of the unit* This causes 
damage to the parte involved and sometimes elaborate precautions are 
necessary to prevent this phenomenon* 

Enhanced Material m Also ealled enriched material* Used In this 
report to mean materials containing uranium with a higher concentration 
of uranium 235 than oocurs in nature (!•$• above 0.7JQ* 

Emitter - The unit which is the source of the beam In the mass spec- 
trographs 

Feed Material - See charge material* 

Hold Up - Material held in the system (pipes, pumps $ tanks) which 
could not e feotively be used as feed to the racetracks* 

Hot Source - A source unit operating at high positive potential* 

4MS | Vm^4tfPHMMHMMHBHRMMMmmSW 1 *" 

Ion Page • An electrical instnanent for the measuremsnt of very 
low gas pressures. 

J Research - Research work done on conditions In the section of the 
source unit where the particles that make up the beam are charged* 

I Research • Research work dcme A the filament (called the K) which Is 
the source of the electrons which by impact Is responsible for producing 
the ions that form beam* 

Liner s - later-cooled copper plates partially surrounding the units 
in the tank's used to assist in the recovery of the naterial* 

Kormal Uranium - Uranium as it occurs In nature containing approxi- 

©a te ly 99»3£ of Uranium 238 9 0.7JJ of Uranium 235 «* d 0*00^4 Uranium 23!^ 

Racetrack * Also called tr%ok* One of thu large electromagnets in 

which the mass spectrographs operate* 

Receiver - The unit which collects the separated materials in the 
mass spectrograph and removes the oharee from the Ions* 



TankF «~Al6Q called bins. Stoe] tanke fitted into gaps in the elec- 
tromagnet w/;ich eenre as a vacuum tipht housing-, with connections to the 
vacuum pumps, into which the parts of tbc nr,e? apectro£raph ere installed 
for operation. 

Termination • (of a run) • The time when the operation of a vdbbs 
spectrograph ie stopped by turning off th*> electricity followed tr; pull- 
ing the units of the spectrograph from the tanks, 

Theraohm > reaotrol tempereture Control - Method for controlling the 
temperature ir the chamber where the charfe ic sublimed* 

XAX - Alpha Development Units, 

JLKL - Betti Development Units* 




